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rials purchased by loans. Every band of workers failed and Christian 
socialism came temporarily to a stand-still. Mr. Kingsley became dis 
couraged and fell out of the ranks, but Mr. Neale, Mr. Hughes and others 
kept bravely on and allied themselves to the distributive cooperation of 
the north of England, which received a mighty impulse from the Rochdale 
Pioneers. This association and many others have formed themselves into 
a Union, a great organization which now embraces directly or indirectly 
four or five millions of Englishmen. It has thus become leavened by the 
notions of practical Christianity as taught by Maurice and his followers. 
The three principles as formulated by Maurice, are the following: 



I. That human society is a brotherhood, not a collection of warring 

atoms ; 
II. That true workers should be fellow- workers, not rivals ; 
III. That a principle of justice not of selfishness should r^ulate ex 

changes. 
It is in the ultimate and complete triumph of cooperation that Mr 
Hughes sees the salvation of England. 



Note. — A considerable part of the material for the paper of which the aboye is ai 
abstract, was kindly furnished the writer by Mr. Hughes in personal conTersation durinj 
his recent visit in this country. 



NOTES IN BIOLOGY. 



Abstract of Observations on the Development of BalanoglossuSy 
by William Bateson, Cambridge, England. 

[Note from the Chesapeake Zoological Laboratory, 1883J. 

An unlimited quantity of this remarkable form was easily to be 
obtained at half-tide all along the shores in the neighborhood of Hamp- 
ton, Virginia. The difficulties attending the investigation were far less 
than those that have been previously met with at other localities. Since 
the time during which I have been able to remain in America was 
exceedingly limited, I thought it best to confine my work at Hampton 
to the study of fresh specimens of the animal, and to the task of collect- 
ing and preserving them for subsequent examinations by means of sec- 
tions. My observations are, therefore, very meagre and inadequate, 
especially as regards the organogeny of the form, owing to the extreme 
scarcity of the larva. These important deficiencies I hope subsequently 
to supply when I shall have been able to examine my material by sec- 
tional methods. The general appearance of the Hampton form presents 
many points of slight divergence from the species common at Naples (B. 
minuius)^ so that at first sight the two animals seem very different, but 
whether the anatomy of this form is essentially different, I could not 
decide by examination of fresh specimens alone. The principal result of 
my work has been to show that the form common on the Chesapeake 
coast does not pass through the Tornaria stage, which has been described 
by previous observers as the larva of Balanoglossus. The eggs of this 
animal are opaque, yellowish grey bodies. Inclosed in a thin tough egg- 
ahell which is quite transparent. Segmentation is begun by the appear- 
ance of a median furrow which divides the egg into two equal halves. 
This is followed by another median furrow at right angles to the first, 
forming four segments. In the next stage that I have been able to 
observe segmentation was complete, having probably proceeded in a 
regular manner, though of this I have not been able to determine. One 
edge of this blastospore is next fiattened and gradually depressed, 
causing the embryo to take the shape of a concavo-convex disk. The 
concavity becomes gradually reduced in size as its edges grow together to 
form the blastospore, appearing at the same time to become thickened. 
This process is continued until the blastospore becomes exceedingly 
small; whether it subsequently disappears or not I cannot say until I 
have cut sections of it. I believe, however, that it becomes the anus, 
which at all events is found in the same position. As this gastrula 
becomes shut off it resumes the spherical shape and begins to rotate about 
the axis, which eventually becomes the long axis of the animal, at the 
top of which the blastospore is placed. This rotary movement is caused 
by a uniform covering of fine cilia. After rotating in this way for 
some few hours, the body elongates and a ring of large cilia appears sur- 
rounding the posterior end. The animal then swims round the egg, 
rotating at the same time on its long axis. A nearly median transverse 
constriction next occurs, which is followed by another one anterior to it, 
giving the body the appearance of being composed of three segments. 
The anterior segments become the proboscis, the middle one forms the col- 
lar, and from the posterior portion the rest of the body is developed. 
"Within the anterior constriction the mouth is subsequently formed. At 
the anterior end of the proboscis a tuft of fine long cilia grows out as in 
the larvaj of many ChoBbopoda, etc. A pair of depressions are at the 
same time formed posteriorly to the collar in a dorsal position. These 
depressions form the first pair of gill slits. In this condition the larva is 



generally hatched, though I have found individuals already free before 
the appearance of the transverse constriction. On hatching these larva 
are still quite opaque, and live buried in the muddy sand which the adult 
inhabit. In this condition the animal remains for some time, increasing 
in size, until it is about an eighth of an inch long, the proboscis bein^ 
about half the total length of the body. The tip of the proboscis is usee 
by the larvfe to attach themselves by suction to foreign bodies, though ap 
parently no special suctorial organ exists. As the body grows, the posterio] 
band of cilia becomes wider and the cilia themselves longer and coarser 
while the direction of the band alters slightly. From the appearance o 
fresh specimens in this stage, treated with acetic acid, I believe that severa 
pouches arise from the gut which probably are destined to form th< 
other gill slits, but this is quite uncertain, though of course sections wil 
at once decide this question. I have been unable to procure any speci< 
mens older than these, and of the changes by which this larva becomei 
converted into Balanoglossus, I can therefore say nothing. Possibly th< 
animal remains in this condition during the winter and awaits the spring 
for its final developments. I hope to be able to observe the subsequeni 
stages at some future season. 



On the Osteology ancTVevelopment of Syngnathvs Peckeanui 
{Storer)^ by J. Playfair McMurrich, M. A., Guelph, On- 
tario. 

(This paper is an abstract of observations which were made during th< 
past winter upon embryos obtained at Beaufort during the preceding 
summer). 

The embryonic cranium is characterized by its relative shortness ai 
compared with the adult, a character due to the bending up at their ex- 
tremities of the coalesced Trabecules Cranii. As development proceedi 
this bending up does not diminish, but the mouth is carried forward by i 
growth of the horizontal portion of the trabeculaa and it is not until c 
comparatively late stage that the elongation of the snout is dependent 
upon the straightening out of the rostral cartilage. In the adult the occi- 
pital region extends comparatively far forwards while the prootic regioB 
is exceedingly compact. Basi-, ali-, and orbito-sphenoids are wanting, sc 
that the canal for the passage of the orbital muscles is exceedingly large. 
There are no nasals, and the parietals are small and merit the tern 
" dermo-epiotics. "• 

With regard to the suspensorial, hyoid and branchial apparatus, the 
symplectic is very long, and as a consequence there is a separation of the 
hyomandibulur and metapterygoid elements. The eth mo -palatine carti- 
lage is at first quite separate from the pterygoid process of pterygo-quadratc 
but finally unites with it. Mr. J. A. Kyder has described these cartilages 
in Hippocampus as the intermaxillary and maxillary cartilages respect 
ively, a nomenclature, which from our knowledge of the development 
of these parts, and as I have satisfied myself by tracing the subsequent 
history of the cartilages, is incorrect. In the adult the great elongation 
backwards of the metapterygoid and quadrate bones, the abortion of ihi 
gcnio-hyoid which is well marked in embryonic stages and the absence 
of intermaxillaries are traceable points. The branchial arches are nevei 
more than four and are exceedingly simple in structure. 

The dermal scales appear as stout membranous plates in which ossifica- 
tion takes place concomitantly with that of the neural and transverse 
processes of the vortebrie, as a result of which the scales become supported 
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by or sit astride of the vetebral processes, thus giving firm protection to 
the structures within and replacing the ribs. During embryonic life an 
anal fin is present, which however does not develop completely and dis- 
appears entirely in the adult. 

The gills are in reality not tufted but their appearance is due to the 
leaflets, of which there are four rows to each rachis, gradually increasing 
in size from below upwards until near the extremity when they suddenly 
decrease. The degeneration of the arches and the peculiar arrangement 
of the leaflets I imagine to be due to the almost complete closing in of 
the gill -cavity, which is evidently an old ancestral character, since even 
in the youngest stages the branchial-cavity was completely closed by a 
membrane. No communication exists between the intestine and the 
yolk-sack, and a valve is early formed by a constriction of the walls of 
intestine, which separates the rectum from the intestine proper. 



An Indanoe of Sexual Color Variation in Crustacea^ by H. 
W. CtoNN. 

[Note from the Chesapeake Zoological Laboratory, 1883]. 

Differences in the color of the two sexes among Crustacea are of very 
rare occurrence. Darwin in The Descent of Jfan, chap, ix, refers to this 
fact and says he is acquainted with but two instances of this peculiarity. 
One in the case of Squilla stylifera, and a second in a species of Gelasmus, 
or fiddler crab, described by Fritz Muller as occurring in Brazil. A third 
and very striking instance is found in Gallincctes (Neptunus) hastata, 
the common edible crab of our southern coast. There are a number of 
differences in the shape of the two sexes, but besides these they present a 
marked difference in color. This color variation is confined to the first 
pair of thoracic appendages, the pair bearing the large chelae. These 
appendages are of a yellowish brown on the upper surface, a whitish yel- 
low on the outside and of a brilliant blue on the inside and particularly 
at those parts which are protected from the light when the appendage is 
folded. It would seem therefore that this blue coloration was enhanced 
by not being exposed to light. The color of different individuals is tolera- 
bly constant and uniform. 

Between the colors of the male and female appendage considerable dif- 
ferences are discernable. The most noticeable difference is that the male 
appendage appears remarkably blue when compared with the female. This 
is due partly to the fact that the amount of blue surface in the male is much 
greater than in the female, and partly to the fact that the blue color is of 
a much more brilliant hue. The blue color in the male extends nearly to 
the tips of the two fingers of the chelae, both the finger-like process of the 
propodite and the dactylopodite being largely colored blue. The very tips 
are, however, of a brilliant purple. In the female these parts are of an 
orange hue with not a trace of blue about them. Its tips are also colored 
purple but not so brilliant a purple as is found in the male. In the male 
the blue color extends partly upon the outer surface. In the female it is 
confined to the inner surface and only extends to the base of the dactylo- 
podite. The outer surface of the dactylopodite and of the finger-like pro- 
cess of the propodite are in the male white, while in the female they are 
reddish orange. Upon the male appendage there is no orange color as a rule. 

These differences in color are in all cases very marked, and will always 
serve to distinguish a male from a female appendage. No color differ- 
ences are seen in any part of the crab except upon the first pair of append- 
ages, and it is interesting to note that this sexual difference does not 
make its appearance till the crab reaches maturity. The chelae of imma- 
ture males and females cannot be distinguished from each other. Fritz 
Muller says that the same is true of the Gelasmus species observed by 
him. On the other hand, considering the habits of Crustacea, these sexual 
differences can hardly be considered as the results of sexual selection. 



Experiments upon the Heart of tlie Dog with reference to the 
Maximum Volume of Blood sent out by Sie Left Ventricle in a 
Single Beat, and the Influence of Variations in Venous Pressure^ 
Arterial Pressure^ and Pulse Rate upon the Work done by the 
Hearty by W. H. Howell and F. Donaldson, Jr. 

[Abstract reprinted from the ProceediDgs of the Royal Society of London, No. 226. 1883]. 

Owing to the indirectness of the methods hitherto used for estimating 
the quantity of blood pumped out from the left ventricle at each systole, 
this important factor in all calculations of the work done by the heart has 
never been satisfactorily determined. Volkmann, and afterwards Vier- 
ordt, from calculations based upon the mean velocity of the stream of blood 
in the unbranched aorta, obtained the fraction ^^ as representing the ratio 
between the weight of blood thrown out at each systole and the body- 
weight. Fick, from data obtained by placing the arm in a plethysmo- 
graph, arrived at a much smaUer fraction, y^. In our investigation 
we have made use of the dog's heart, completely isolated from all other 
organs of the body, with the exception of the lungs, after the method 
devised by Professor Martin. By this method it is possible to estimate 
directly the quantity of blood ejected from the left ventricle at each systole. 

With regard to the maximum quantity of blood which can be thrown 
out from the left ventricle at a single systole, the general result of the 
experiments may be stated as follows ; With a mean pulse rate of 180 per 
minute, the mean ratio of the maximum weight of blood pumped oat from 
the left ventricle at each systole to the body weight is j\^ or .0017. In 
one experiment in which the pulse rate was 120 per minute, about the 
normal rate, the ratio obtained was j^^ or .0014. In applying these 
results to the normal dog, we believe that the average quantity of blood 
pumped out from the left ventricle at each systole in the living dog, is 
approximated most closely in the experiments given by the maximum 
outflow obtained from the isolated heart. 

Variations of arterial pressure, from 68 to 147 millims. of mercury, 
were found to have no direct effect whatever upon the quantity of blood 
sent out from the left ventricle at each systole. Since the pulse rate is 
not altered, the work done by the left ventricle varies directly as the 
arterial pressure against which it works, within the limits named. For 
how much wider limits than those given this may hold true was not 
determined. There is every reason to believe that under normal condi- 
tions the force of the systole is more than sufficient to completely empty 
the ventricular cavity, and since, with arterial pressures from ^ to 147 
millims., the quantity of blood ejected at each systole remains constant, 
it seems probable that within these limits, at least, the force of the ven- 
tricular contraction is not influenced by variations in arterial pressure, 
but remains maximal throughout. 

Variations of venous pressure on the right side of the heart influence in 
a marked manner the outflow from the left ventricle. As the general 
result of the experiments it was found that the outflow from the left ven- 
tricle, and consequently the work done by it, increases with the venous 
pressure, but not proportionally, up to the point of maximum work. 

Variations in the rate of beat of the heart were obtained by heating or 
cooling the blood supplied to it. The general result may be stated as fol- 
lows : A diminution of pulse rate, brought about by lowering the tempera- 
ture of the blood flowing into the heart, causes an increase in the quantity 
of blood thrown out from the ventricle at each systole, and consequently 
an increase in the work done at each systole, and vice versA. The changes 
in the outflow from the ventricle at each systole are not, however, inversely 
proportional to the changes in the pulse rate. The total outflow, and, 
therefore, the total work done during any g^ven period of time, decreases 
with a diminished pulse rate, and increases with an increased pulse rate. 
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NOTES IN PHILOLOGY. 



On the Exemplar of Cod. C in the Apocalypse^ by J. R. 
Habris. 

[Abstract of a paper read before the University Philological Association, October 5, 1883]. 

In the Introduction to Westcott's and Hort's New Testament, the 
following remarks are made : 

"The transition from small portable MSS. of limited contents is 
strikingly illustrated by a fortunate accident in the transcription of one 
of the four great comprehensive MSS. which are the earliest now extant. 
In the MS. of the Apocalypse from which C was taken some leaves had 
been displaced, and the scribe of did not discover the displacement. 
It thus becomes easy to compute that each leaf of the exemplar contained 
only about as much as ten lines of the present edition ; so that this one 
book must have made up nearly 120 small leaves of parchment, and 
accordingly formed a volume to itself or without considerable additions." 

I propose to see how far the above suggestions will enable us to trans- 
fer the text of C into the pages of the exemplar. 

The manuscript of C runs on smoothly enough to the end of the eighth 
Vm^i (P^es 6 and 6 being lost), after which another leaf is absent con- 
taining pages 9 and 10. Both of these lost leaves seem to correspond in 
compass with the omitted text. Page U then follows, and after some 
lines of page 12, we are abruptly carried back from c. x. 10 to c. vii. 17 
so that the text runs as follows : 

Kai fv kv T<^ ffrdfiarl 
jiov 6^ fWh y'kvKi) . koX brt i ddKpvov Ik tuv b^aX 
liCiv avTcJv ktI 

The scribe continues on the new strain until the close of viii. 4 : when 
be returns as abruptly as he departed; but not, be it observed, to the 
place he left, but to c. xi. 8, more advanced by about 10 lines of West- 
cott and Hort's text, so that the manuscript runs 

iK x^^P^C Toif ayyiXov kv6niov tov Oeov x*^^ 
SioKoaiac k^^KOvra 

After this the text runs on smoothly, with the loss of certain of its leaves 
to the end of the book. 

Evidently the passage inserted and the passage omitted are each of 
them pages of the exemplar. Moreover, since the lost leaves in which the 
transposed passage vii. 17-viii. 4. ought to have been found, correspond 
in compass to the missing text, it is evident that the two leaves of the 
exemplar with which we are concerned have been transposed. 

Now with regard to the size of these leaves, let us employ as our meas- 
aring line, for convenience, a sixteen-syllabled hexameter, and let the 
text have the abbreviations that commonly belong to the words debc 
iifffovg ;)fpMrrdc icbpioc irtfevfjui and ovpavdc. The two leaves of the exemplar 
will then be found to be 11 and 10.6 versos respectively. 

If the writing had been perfectly even we should be able at once to form the 
roll of the exemplar by the process of subdivision ; for f^om i. 1 to vii. 17 
is evidently an exact number of pages, and from viii. 4 to x. 10 is also an 
exact number of pages. But the pages not being perfectly uniform, we 
must adopt the method of averages. 

We have, then, from i. 1 to vii. 17 by actual measure 878.5 verses, and 
fi'om viii. 4 to x. 10 we have 184.8 verses; and if the average page be just 
over 11 verses, this would give 88 pages up to the first transposed leaves 
and 12 pages between the two variable leaves. The total would, upon 
the same supposition be 1218.3 verses, or about 110 complete pages. 

Now there is a very curious piece of transcriptional evidence which 
••ems to show that not only 0, but the first four or five verses of the Sina- 
itic codex were copied in the Apocalypse from a roll of this character. 

For Tischendorf notes that the first few verses of the book down to 
Kol dird IV XV in c. i. 6 were copied by a different scribe to the rest of the 



book, the same scribe, viz., who wrote six other conjugate leaves in 
the New Testament. The evidence for this statement consists in pecu- 
liar forms of the letters and in the use of the apostrophus at the close of 
lines. 

Assuming, as I think we may, the accuracy of Tischendorfs judgment, 
we can hardly avoid the conclusion that the portion of the book copied 
by the scribe was a single page of the exemplar, since he stops in the very 
midst of a sentence in the text, and at an irregular point in his own 
column. 

Examination of the portion of the text in question shows it to be 11.3 
verses, or almost exactly the same as we were led to adopt as the average 
page in Codex G. It seems, therefore, that both these copies are derived 
from similarly written exemplars, and I think we may say that towards 
the restoration of this exemplar we have the 1st, 84th and 47th pages 
accurately defined, and the remaining pages to a close degree of approxi- 
mation. 

I see no reason to assume that this was a parchment book ; it has every 
appearance of being an ordinary paper-roll. 

I can see nothing in the text to account for the transposition of the two 
pages. 

The reconstructed roll may perhaps, by the study of its parallel col- 
umns, help to explain some of the many curious variants in the text of 
the Apocalypse. 



On Certain Irregular Vedie Subjunctives or Imperatives^ by 
Maurice Bloomfield. 

[Abstract of a paper read before the UniTorsity Philological Association, October 6, 1883]. 

The Vedic forms referred to are those of the types Biota, guhdia, krndta ; 
Hana; k&ria^ iyaria; g&nia; ddddla; undita — appearing at first sight to 
be so-called 'improper subjunctives,' but having irregularly strong stem- 
forms with accent on the stem, instead of on the ending. No real attempt 
has been previously made to explain theml 

In looking over the subjunctives with mode-sign a, and secondary end- 
ings, we shall be struck by the fact, that the 2d and 8d dual and especially 
the 2d plural, are entirely unrepresented. The exclusion of so important 
a case as the 2d plural from an otherwise well-developed category is a prU 
ori improbable. It is very probable that just here must be sheltered such 

forms Aapundia and ddddta, which are in all respects regular subjunctives, 
save that their ending is secondary. And this furnishes the key for the 
others also. 

If we look over the subjunctive forms possible from a stem prnu, for 
example, we find ^rnuiA, prndvaiha and ^^rndvaia^ it is seen at once why 
an additional form was needed : none of these, being of three or four light 
syllables, is fit for use in strictly iambic cadence. Nothing is more natural 
than that the least usable among them, *prndvaia (since ih at least occa- 
sionally makes position), should be remodelled. Accordingly forms like 
frndtaf juh6tat itana, kdria, etc., are to be regarded as contracted or apos- 
trophized f^om the hypothetical prndvata, juhdvata, etc. This may be 
urged with especial emphasis for the o-forms ; for the metrical correlation 
of ava and o is established by many instances, which cannot be impugned. 
Thus the weak stem mag Hon-' for maghavan', gdvaa to be read for g6a; 
atonie to be read for atavanie, etc. Compare the contraction of aya in the 
causative to e in PrAkrit; also ava at the beginning of words in P&li. 
Cases in which original etymological ara and ana become ar and an are 
not, to be sure, found ; but extensions of ar or ra to two syllables are well- 
known ; and cases have been pointed out, in which na is to be read as ana^ 
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MATHEMATICAL NOTES. 



On Quaiernions, Nonions, Sedenions, rfo., by J. J. Syl- 

YE8TEK. 

1®. Suppose that m and n are two matrices of the second order. 
Then if we call the determinant of the matrix x + my + nz, 

«« + 2bxy + 2cxz + dy* -f- 2eyz +/»*, 
the necessary and sufficient conditions for the subsistence of the equation 
nm = — mn is that 6 = 0, e a= 0, « ^ 0, and if we superadded the equa- 
tions m* 4" 1 =^» n* + 1 =0, then d=l and /=1, or in other words 
in order to satisfy the equations mn = — nm, m* = — 1, n" = — 1, 
whore it will of course be understood that in these (as in the equations 
m» + 1 = 0, n* + 1 = 0) 1 is the abbreviated form of the matrix 

2 and 1 of the form - , the necessary and sufficient condition is that the 

determinant of x -|- my 4~ ^^ shall be equal to a;* -|- y* -}- z*. 

The simplest mode of satisfying this condition is to write ^ = A^*t 

01 . . / — 7 v u • Of J Oi 

n = - , » meaning y — 1, which gives mn == r^ and nm = ^ J. 

It is easy to express any matrix of the second order as a linear function 
of 1 (meaning q . ] m^n^Pf where |9 stands for mn. 

For if ^* , be any such matrix it is only necessary to write 

fl=/+V» d = — * — «, 

and then ^* . =/ -f ffm + hn-{-kp. 

The most general solution of the equations MN=^ NM, M* =:N*= — 1, 
must contain 8 arbitrary constants, viz., the difference between the num- 
ber of terms in m and n, and the number of conditions 6 = 0, e = 0, e ^ 0, 
d= ],/=!, which are to be satisfied. 

Suppose Af, i^ to be the most general solution fulfilling these conditions; 
we may write ^=-^ + gm + hn + kp, 

where m, n is any particular solution and p = mn^ and we shall have inas- 
much as M* = r, 

/• — ^» — A« — A* -H 2/gm + 2/hn + 2/kp = the matrix 1, 



and consequently 



ff* + h* + k^ = \+f' 



Hence/ = and g* + A* + A:» = 1. 

Similarly/' == and g^* + h^* + k^* = 1, 
and also inasmuch as MN=^ — NM, 

gg' + hh^ + kk^=^0, 

and since the equations Af> = f, JV* = 1, MN=^ — NM imply if we make 
jl#i\r=Pthat P» = — 1, and MP = ^PM, and NP = ^PN, it follows 
that Mf Nf Pj are connected with m, n, p, in the same way as the coor- 
dinates of a point referred to one set of rectangular coordinates in space 
are connected with the coordinates of the same point referred to any other 
Bot of the same.* 

Herein lies the ground of the geometrical interpretation to which qua- 
ternions lend themselves and it is hardly necessary to do more than advert 
to the fact that the theory of Quaternions is one and the same thing as 
that of Matrices of the second order viewed under a particular aspect.t 

2?, Let m, n now denote matrices of the third order. 

We might propose to solve the equation mn =? — nm. 

The result of the investigation is that we must have m* = n>, nt* = 0, 
fis s=: 0, and writing mn =/>, m* = n* = y, there results a set of quinvm$f 
1, m, fli, p, g, for which the multiplication is that marked (a^) p. 144 of 
the late Prof. Peirce's invaluable memoir in Vol. IV of the Ameriean 
Journal of Mathematics, 



* There is another solution poesible, obtained by writing ~ / « ^ » -. ra -ft 4. ^9 

-f A9 <f jk« = but this leads to a linear relation between m and n, so that mn « 11m and 
consequently wm = nm » which is not the kind of solution proposed in the question. 

fSee my article in the Lond. and Edin. FhlU Mag. on "InTolution and Erolution of 
Qaaternions," NoTember, 18SS. 



But instead of this let us propose the equation mn ^ pfim, where p is 
one of the imaginary roots of unity ; if now we write the determinant of 
^ + ^y + f^ under the form 

»* + Sbx*y + Scx*z + Zdx*z + bexys + fifyU+gy*+ZhyU+Zkifz*'\-U*f 
it may be shown that we must have 

J=0, c = 0, rf = 0, 6 = Of /=0, A = 0, A: = 0, 
and if we superadd the conditions m' = 1, n' >« 1^ we must also have 
g = lf l=lt or in other words the determinant to a; -|~ ^^^ H~ *** must 
take the form a;' -^y* -^s' ; but this condition (or system of conditions) 
although necessary is not sufficient (a point which I omitted to notice in my 
article entitled '* A Word on Nonions " inserted in a previous Circular)^ 

It is obviously necessary that we must have (mn)* >= 1. 

Now if the identical equation to mn, be written under the form 

(mny — 8B(mn)* + SDmn — ^ = 0, 

B may be shown to be a linear homogeneous function of b, e, and e ; also 
E=gl^=sl' but D is not a function of (, e, d, «,/, g^ A, A, l^ and will not 
in general vanish (as it is here required to do) when (, c, cf, «,/, A, k vanish. 
Its value is the sum of the products obtained on multiplying each quad- 
ratic minor of m by its altruistic opposite in n : [the proper opposite to a 
minor of m means the minor which is the reflected image of such minor 
viewed in the Principal Diagonal of m regarded as a mirror ; and the 
aUruistic opposite is the minor which occupies in n a position precisely 
similar to that of the proper opposite in m]. There are, therefore, 10 
equations in all to be satisfied between the coefficients of m and n when 
m* = n* = 1 and nm = pmn. 

These ten conditions I have demonstrated are sufficient as well as neces- 
sary. There remains then 18 — 10 or 8 arbitrary constants in the general 
solution. If m, n is a particular solution we may take for Jf, N (the 
matrices of the general solution) , 
Jf = a + 0m + ym* -|- a^n + p^mn -|- y^m^n 

+ a^^n^ + p^^mn* + y^^m^n*, 
iV= a^ + fi^m + y^m^ + a\n + fi\mn + y^im*n 

+ a^\n* + p^\mn^ + y'\m^n*, 
and 10 relations between the 18 coefficients must be sufficient to enable to 
be satisfied the equations M*=^N* = 1, NM=^pMN: but what these 
relations are and how they may most simply be expressed I am not at 
present in a condition to state.* 

I showed in *' A Word on Nonions " that the 9 first conditions are satis- 
fied by taking 

100 00 1 

ffis=:OpO n = pO 

p», p* 0. 

The 10th condition is also satisfied ; for the only quadratic minors (not 

having a aero determinant) ^^ ''^ <ure ^ , ^ ,, q . ! ^® aUruistic opposites 

to which ii^ *^ &^ A o> '10' ^^ determinants to each of which are 

zeros, and accordingly we find 

100 

m» = n» = 1 

01, 
0p« 01 

mn = p nm = pS 

010, p 0, 

so that nm = pmn and m' = n' = 1 as required. 

I subjoin an outline proof of the fundamental portion of the theory of 
Quaternions and Nonions above stated as it will serve to throw much light 
upon the nature of the processes employed in that new world of thought 
to which I gave the name of Universal Algebra or the Algebra of multi- 
ple quantity : a fuller explanation will be found in the long memoir which 
I am preparing on the entire subject for the American Journal of Maths' 
moHcs, 

V*, As regards the equation nm = — mn where m, n, are matrices of 
the second order. 



* The solution of this problem would seem to involve some unknown expansion of the 
idea of orthogonalism. Unless MN» NM^ 0, a solution to be neglected, it may be 
proved that a «> 0, ai >■ 0. 
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As before let the determinant of (a: -|- ym + »») = ** + 2*^ + 2aM 

[I may observe here parenthetically that the Inyariant of the above 
Quantic is equal to the determinant of mn — nm, and that when it vanishes 
1, m, n, mnt as also 1, n, m, nm are linearly related— or, as I express it, 
this Invariant is the Involutant of the system m, n or n, m, When m, n 
are of higher than the second order, the Involutant of m, n, say /, is that 

function whose vanbhing implies that the 9 matrices (l, m, ^*\^% ^i ^^) 

are linearly relatent, and the Involutant of n, m, say J, that function 

whose vanishing implies that the 9 quantities ri,n, n'jfl,m, m>^ are so 

related (/, J being two distinct functions) and so for matrices of any 
order higher than the second]. 

By virtue of a general theorem for any two matrices m, n of the second 
order, the following identities are satisfied : 

m* — 26m + rf = 0, 

mn + nm — 2bn — 2cm + 2«=0, 

n« — 2cn+/=0. 

If then mn -f- n^ = 0, since m and n cannot be fractions of one another 
(for then mn = nm), the second equation shows that 6 = 0, c = 0, « = 0, 
and conversely if 6 = 0, c = 0, e = 0, mn-{-nm = Of and m* -f-d = 0, n' 
-|-/=0, where, if we please, we may make d = l,/=l. 

2?, Lei m, n be matrices of the third order, and write as before, 

Det. (« + ym + 2n) = a?* + 26a:«y + 2ex*z + dxy* 

+ 2exyz +fxz* +9y*+ ^^y »2 + 3^»z + Iz*. 
Then by virtue of the general theorem last referred to there exist the 
identical equations 

m» — Sbm* -\- 3rfm— ^ = 0, 

m*n + mnm + nm* — 86(9nn + nm) — 8cm* + Sdn + Zem — 8A = 0, 
fnn* -f- nmn + n^m — Zc(mn -f- nm) — 86n* -f- ?/"* 4" 3«w — 8A; = 0, 
n« — 8cn"+3/n — i = 0. 
Lot now nm=pmnt where p is either imaginary cube root of unity, then 

(1), m*n + miim + nm* = 0and (2), mn* -f-nmn+n*m = Oj for greater 

100 
simplicity suppose also that m*=n* = 1, where 1 means the matrix 010. 

001 

From the Ist and 2d of the 4 identical equations combined it may be 
proved that 6=0, d = 0; [I do not produce the proof here because to 
make it rigorotis, the theory of Nullity would have to be gone into which 
would occupy too much space] and in like manner from the 8d and 4th it 
may be shown that e = 0, /=0*. Hence returning to the two middle 
equations it follows that e = 0, A = 0, A = 0, and from the two extremes 
that^ = l, 1 = 1. 

If then mn = pnm^ m* ^ 1, and n< = 1, it is necessary that 

5 = 0, c = 0, rf = 0, « = 0, /=0, ^=1, A = 0, A: = 0, 1=1. 

But these equations although not necessary are manifestly insufficient ; 
for they lead to the equations m» — 1 ?= 0, n» — 1 = 0, and (1) m^n + mnm 
-J- nm* = ; (2) mn*'\-nmn + n*m = 0, but not necessarily to nm = pmn. 
In fact the supposed equations between m and n involve as a consequence 
the equation (mn)* = 1. Now the general identical equation to {mn) is 

[mn)* -f- 8B(mn)* + 8Z)(mn) + F= 0, 
where B = The sum of each term in m by its altruistic opposite in n = 86e 
— 2e = 0, F= gl = 1, and D = The sum of each first minor in m by its 
altruistic opposite in n which sum does not necessarily vanish when 6, e, 
df e,/, A, A, all vanish. Hence there is a 10th condition necessary not 
involved in the other 9, viz., i> = 0. These 10 conditions I shall show 
are sufficient as well as necessary. For when they are satisfied since 
(mn)* = 1, mn . mn = n*m*. 

Hence from (1) m*n* -^n*m* +nm*n=^Of 
and from (2) m*n* + n*m* + mn*m = 0. 

Hence nm . mn = mn . nm,f and consequently nm is a function of mn. 
Hence we may write nm = A + Bmn -f- C(mn)*. 



• Except when m, n are functions of one another, so that fnn and nm are identical and 
consequently are each of them sero. 

fThis equation is independent of the equation (mn)* a l; fornm*n— mn*m=>(m*n 
+ mnm + nm*) n—m (mn* + nmn + n*m) = by virtue of equations (1) and (2) above: ac- 
cordingly theae equations taken alone imply the equations nm = A + Bimn + C(mn)9f 

AC 
wm'^ — A-\- B^nm — C{nm)9 where Bi, B% are the roots of J?a + ^ + 1 ;p « ; 2I, 

C being arbitrary and independent except that each vanishes when and only when the 
cube of mn and (as a consequence) of nm^ is a scalar matrix. 



But the latent roots of mn and nm (which are always identical) are 1, 
p, p*, hence A + B + CtA + Bp + Cp*, A + Bp* + Cp. must be equal 
to 1, p, p*, each to each taken in some one of the 6 orders in which these 
quantities can be written.* 
Solving these 6 systems of linear equations there results : 
^ = 0, ^ = 0, C=l, porp*, 

or i4 = 0, B= 1, porp*, C=0. 

Hence nm-=idmn^ or B(mn)* where ^ = 1, p, p*. 

If nm =z 0(mn)*f nmmn = 6{mn)* =z 6. 
Hence m* = On* . On* = 0*n ; and 

m*n + mnm + nm* = Wm* = Sdm == 0, 
BO that m =: 0, and m* = = 1 ; and again if nm = mn^ 

tn*n + mnm + nm* = 2m*n -f- mnm = 3m*n = 0, 

BO that m*n =0, n = 0, and n* = = 1 as before, where it should be 

000 100 

noticed that 0=1 means that 0.0 is identical with 010. 

000 001 

Hence the only available hypothesis remaining is the equation nm=: v.mn, 
where v is one of the imaginary cube-roots of unity as was to be proved. 
8°. It remains to say a few words on the general equation nm=z kmn, where 
m, n are matrices of any order u. To avoid prolixity I shall confine my 
remarks to the general case, which is, that where the determinants (or as 
I am used to say the contents) of m and n are each of them finite ; with 
this restriction, the proposed equation is impossible for general values of 
k as will be at once obvious from the fact that the totalities of the latent 
roots of mn and of nm are always identical, but the individual latent roots 
are by virtue of the proposed equation in the ratio to one another of 1 : A, 
which, since by hypothesis no root is zero, is only possible when A:"=: 1. 

When the above equation is satisfied the u* equations arising from the 
identification of nm with kmn cease to be incompatible and (as is necessary 
or at all events usual in such a contingency) become mutually involved. 
Thus, ex, gr.j when u=z 1 and A;=: 1, the number of independent equations 
is 0, t. e, 1 — 1, when «=2 and Aj= — 1 the number is 3, i.e. 4 — l,when 
«=8 and k = porp* the number is 8, t. e., 9 — 1 ; it is fair therefore to 
presume (although the assertion requires proof) that for any value of u 
when A; is a primitive uih root of unity the number of conditions to be 
satisfied when nm= kmn is u* — 1. Of these the condition that the con- 
tent of Of + my -f- nz shall be of the form x* -{- cy* '\- e^z* will supply 

i — ■ — '-^ — ■ — ' — 8, ». «. — 5 2, and there will therefore be — - — 

Jt ^ 2 

(u l)(u 2) 

+ 1 or ^ ' to be supplied from some other source. 

When kiB B, non-primitive <i)th root of unity, the number of equations 
of condition is no longer the same. Thus when A;= 1 we know that n 
may be of the form A + Bm + Om* + . . . Zrw**"*, where A^ B, . . . L, 
and all the cj* terms in m are arbitrary, and consequently the number of 
conditions for that case is 2cj* — (0** + ^) or cj* — «. It scorns then very 
probable that if A is a ^th power of a primitive 6>th root of unity the num- 
ber of conditions required to satisfy nm:=:kmn is w* — 6 where 6 is the 
greatest common measure of q and u : but, of course, this assertion awaits 
confirmation. 

When w= 4 besides the case of nm= mn, t. e. of n being a function of 
m of which the solution is known there will be two other cases to be con- 
sidered, viz. nm=z — mn and nm=tmn: the former prohnbly requiring 
14 and the latter 16 conditions to be satisfied between the coefficients of m, 
the coefficients of n and the two sets of coefficients combined. 

It is worthy of notice that the conditions resulting from the content of 
a;-f-my-f-nz becoming a sum of 8 powers are incompatible with the equa- 
tion nm=zvmn when v is other than a primitive uth root of unity (u being 
of course the order of m or n). 

Thus suppose &>== 4; the conditions in question applied to the middle 
one of the 5 identical equations give 

m*n* -f- n*m* + mn*m + nm*n -f- mnmn + nmnm = ; 
when nm:=imn the left hand side of this equation becomes (l-|-t^ + t* 
+ I* + i-f-i*)m*/»*, t. e. is zero, but when nm = — nrn^ the value is 
(1 + 1 — 1— I — 1 — l)m*/i* which is not zero, and so in general. Thus 
the pure power form of the content of ay-f-my + nz is a condition appli- 

cable to the case of — being a primitive root of unity and to no other. 

mn 



* By virtue of the general theorem that the latent roots of any function of a matrix are 
the like functions of the latent roots of the original matrix. 
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The case of nm being a primitive root of ordinary unity is therefore 
the one which it is most interesting to thrash out. 

cjt 4. 3<j _ 4 

' — simple conditions ex- 



There are in this case wo have seen 



2 



pressible by the vanishing of that number of coefficients in the content of 

X -f- my + «2 and ^ supplemental ones. What are these last ? 

I think their constitution may be guessed at with a high degree of proba- 
bility. For revert to the case of <j= 3 in which there is one such found 
by equating to zero the second coefficient in the identical equation 

\^mn\ » — 8B(mn)« -f- ZDmn — G^ = 0. 

Suppose now (m'n*)*— 35'(m«/»«)« + 3Z)^m«ii— (?' = Ois the identi- 
cal equation to m*/«*. By virtue of the 8 conditions supposed to be satis- 
fied we know that nm-=, pmn as well as m' = 1, n' := 1, and consequently 
that (m*#4*)» = 1. Hence -B^= 0, i>^ = 0, by virtue of the 7 parameters 
in the oft-quoted content and of D being all zero, and thus the evanescence 
of B^ or D^ imports no new condition. 

Now suppose 6>= 4, and that 

(mn)* — 4LB(m»)« + 6D(mn)« — 4Gfmn + Af = 0, 

Here we know that B vanishes by virtue of be and e vanishing, but D=0, 
= 0, which must be satisfied if nm =r imn will be two new conditions not 
implied i n those which precede. It seems then although not certain , highly 
probable that B' = 0, i>^ := 0, will be implied in the satisfaction of the ante- 
cedent conditions but that (?^ = will be an independent condition, so 
that I>=0, 6^ = 0, Q^zzzO, will be the three supplemental conditions: 
and again when u=: 6 forming the identical equations to mn, m*/t*, m*n*f 
and using an analogous litteration to what precedes, the supplemental con- 
ditions will be i>=0, G=0, M=0, 

M^^ = 0, and so in general for any value of o. 
The functions D, O, M , etc. , above equated to zero are known from the 
following theorem of which the proof will be given in the forthcoming 
memoir.* 

If (m»)« + *i(wm)«»-l+ . . . +ki(mh)*^-i+ . . . = is the identical 
equation to mn, then ki is equal to the sum of the product of each minor 
of order i in m multiplied by its altruiatie opposite in n. 

The annexed example will serve to illustrate in the ease of »= 8 that 
unless the supplemental condition is satisfied we cannot have nm = pmn. 
Write m=10 0, n= e k, 

Op 0, k Oep, 

p«, ep* k 0, 

then the determinant to x -^^ my + nz will be easily found to be «* -{- y* 
^ (c* -f- k^)2* ; but D becomes — Spfik^ and does not vanish unless e= 
or A;=: 0, and accordingly we find 

mn = pe p'A, nm = e A, 
A; e, pk p^e, 

p*c pk 0, pe p^k 0. 

When X; == mn = />'nm, when c = nm = pmn, but on no other supposi- 

Uon will — be a primitive cube root of unity. 
mn 



ADDENDUM. 

Beferring to the equation MNz= — iVAf, and to the eight equations 
expressing M and N in terms of the combinations of the powers of m with 
those of n [in which it is to be understood that Af and i\rare non-vaetuma'], 
we know that the sums of the latent roots of M and of N must each vanish 
and consequently, as may be proved, that a=:0, a^=0, leaving 8 — 2 or 
6 conditions to be satisfied. If we further stipulate that Af' =1, N* = l, 
there will be 8 relations connecting the coefficients ft, e, ... A and 6^, e^, 
... A^, so that the 64 coefficients in the 8 equations connecting Jf, Af '; 
N,N*\ MN,M^N^\ M*N, MN\ or say rather Af, Af«; N, A«; p*MN, 
p*M*N*; pM*Nf pMN\ with like combinations or multiples of combi- 
nations of powers of m, nf will be connected together by 66 equations; 
the coefficients in the expression for any one of the above 8 terms may 



• This theorem furnishes as a Corollary the principle employed to prore the stability 
of the Solar System. (See Lond. and £din. Phil. Mag., October, 1888.) 

fit is easy to see that the sum of the latent roots otM^Ni must be aero for all values 
of ^ so that it is a homogeneous linear function of the 8 quantities m, m^, . . . , mn, m,'*n'*% 



then be arranged in joArsfitf/ ; gi, gi' ; hi, W ; *t» ki^ ; and in the expres- 
sion for ito fellow by Fi, F/ ; Oi, Qi' ; f/i, H/ ; Ki, Ki' ; so that the Matrix 
is resolved as it were into 4 sets of paired columns and 4 sets of paired 
lines ; the 4 different sets of paired lines being found by writing succes- 
sively t = 1, 2, 8, 4. 
It is then easy to see that there will be 4 equations of the form 

and 6 quaternary groups of (t. e. 24) equations of the form 

[with liberty to change/ into For G into g or each into each] : together 

then the above are 28 of the 66 conditions required. But inasmuch as the 

8 [m, n] arguments may be interchanged with the 8 [Af, i\r] ones ; we 

may transform the above equations by substituting for each letter / its 

d lofif A 
conjugate — -~ — (where A is the content of the Matrix] and thus obtain 

28 others, giving in all (if the two sets as presumably is the case] are 
independent the required 56 conditions: the latter 28, however, may be 
replaced by others of much simpler form.* 

To me it seems that this vast new science of multiply quantity soars as 
high above ordinary or quaternion Algebra as the M6canique Celeste 
above the ** Dynamics of a Particle '' or a pair of particles, (if a new Tait 
and Steele should arise to write on the Dynamics of such pair,) and is as 
well entitled to the name of Universal Algebra as the Algebra of the 
past to the name of Universal Arithmetic. 



On Involutants and other allied species of Invariants td Matrix 
Systems^ by J. J. Sylvester. 

To make what follows intelligible I must premise the meaning and laws 
of vacuity and nullity. 

A matrix is said to be vacuous when its content (the determinant of the 
matrix) is zero, but it may have various degrees of vacuity from &> up to 
o the order of the matrix. 

If to each term in the principal diagonal of a matrix A be subtracted, 
the content of the resulting matrix is a function of degree u in A,; the u 
values of A, which make this content vanish are called its latent roots, and 
if i of these roots are zero, the vacuity (treated as a number) is said to be 
i. This comes to the same thing as saying that the vacuity is i when the 
determinant, and the sums of the determinants of the principal minors of 
the orders « — 1,« — 2, . .. (« — *+l) ft^e each zero. A principal minor 
of course means one which is divided into 2 triangles by the principal 
diagonal of the parent matrix. 

Again the nullity is said to be i when every minor of the order (&> — ^+ ^) 
[and consequently of each superior order] is zero. It follows therefore 
that it means the same thing to predicate a vacuity 1 and a nullity 1 of 
any matrix, but for any value of t greater than 1, a nullity i implies a 
vacuity i but not vice versA; the vacuity may be i, whilst the nullity may 
have any value from 1 up to t inclusive. 



*I am still engaged in studying this matrix, which possesses remarkable properties 
Is it orthogonal? I rather think not, but that it is allied to a system of 4 pairs 
ol somethings drawn in four mutually perpendicular hyperplanes In space of 4 dimen- 
sions. In the general case of MN=pNM where p is a primitive uth root of unity, 
there will be an analogous matrix of the order m* — 1 where each line and each column 
will consist of m 4- 1 groups of m — 1 associated terms. 

The value of the cube of any one of the 8 matrices M, Afs ; • . . ; MN, AfsiW may 
be expressed as follows: It is P into ternary unity. [Such a quantity may be termed by 
ai^alogy a Scalar. J To find P«, / 1 imagine the 8 letters corresponding to M^Uff (but with- 
out powersof p attached) to be set over 8 of the 9 points of inflexion to anycubic curve the 
paired letters being made suitably coUinear with the missing 9th point. Then among them- 
selves the 8 letters may be taken in 8 different ways to form coUinear triads and the product 
of the letters in each triad may be called a colllnear product ; P<, y (which is identical with 
the Determinant to M*Nf) will be the sum of the cubes of the 8 letters less 3 times the sum 
of their 8 oollinear products, and its 8 values will be analogous to the 3 values of the sum 
of 3 squares in the Quaternion Theory. Each of these 8 values is assumed equal to unity. 

It may be not amiss to add that the product of four squares by four is representable 
rationally as a sum of four squares, so if we place (not now 8 specially related but) nine 
perfectly abitrary letters over the nine points of inflexion of a cubic curve the sum of 
their 9 cubes less three times their 1*2 coUinear products multiplied by a simUar ftinction 
of 9 other letters may be expressed by a similar function of 9 quantities lineo-Iinear 
ftinctions of the two preceding sets of 9 terms. 

By the 8 letters of any set as ez. yr. 6, . . ., h' being "specialixed," I mean that they are 
subject to the condition bb' + dd' -\- Jf + hh' = 0, When this equation is satisfied, and not 
otherwise, if s wUl be a Scalar, and it mutt be satisfied when MN = pNM, 
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The law of nullity which I am about to enunciate is one of paramount 
importance in the theory of matrices.'* 

The law is that the nullity of the product of two (and therefore of any 
number of) matrices cannot be less than the nullity of any factor nor 
greater than the sum of the nullities of the several factors which make up 
the product. 

Suppose now that X^, 7a, . . . A« are the latent roots of any matrix with 
unequal latent roots of the order o. It is obvious that any such term as 
fn — A,j, will have the nullity 1, for its latent roots will be 0, Xa — x^, 
X, — Xj, . . . Am — Aj, and consequently iU vacuity is 1. 

Moreover we know from Gay ley's famous identical equation that the 
nullity of the product of all the u factors is u. 

Hence it follows that if Mi contains i, and Mj the remaining u — t of 
these factors (so that i + j = o), the nullity of Mi must be exactly t and of 
M) exactly j. 

For the theorem above stated shows that Mi cannot have a nullity 
greater than i, nor Mj a nullity greater than j. 

Hence if the nullity of the one were less than t or of the other less than 
jf the nullity of MiMj would be less than i-f-ji i' '• 1^*8 than w, whereas 
its nullity is «; hence the two nullities are respectively i and j as was 
to be shown. 

Furthermore we know that the latent roots of (m — A j )* are (A j — ^i )* ; 

Hence if the latent roots of m are all distinct, the nullity of (m — Aj)« 
is unity and consequently by the same reasoning as that above employed ^ 
it follows that the nullity of (m — X^)*! . (m — A,)*i . . . (m — A<)«< is exactly 

I will now explain what is meant by the Involutant or Involutants of 
a system of two matrices of like order. 

It will be convenient here to introduce the term " topical resultant" of 
a system of cj* matrices each of order u. 

We may denote any matrix say 

ai.ifli,2» . . oi,« 



by the linear form 

oi.i <i,i + fli,2 ii,2 + . . . + «!,•• ii,m 

+ axii2,i + ox2i2,2'\- - . . -f-fl^«*'a,» 



where the i system is the same for all matrices of the order o. If, then, 
we have cj* such matrices, their topical resultant is the Resultant in the 
ordinary sense of the <J linear forms above written, proper to each of 
them respectively. 

Suppose now thatm, n are two independent matrices of the order o, we 
may form cj* matrices by taking each power of m from to w — 1 as an 
antecedent factor, and can combine it with similar powers of n as a conse- 
quent factor and in this way obtain cj* matrices, of which the first will be 
the <>>ary unity, t. e. a matrix of the order o in which the principal 
diagonal terms are all units and the other terms all zero. The topical 
resultant of these <•>* matrices I shall for brevity denote as the Involutant 
torn, n. 

In like manner, inverting the position of the powers of m and of » so as 
to make the latter precede instead of following the latter in the <J pro- 
ducts above referred to, we shall obtain another topical resultant which 
may be termed the Involutant to n, m. 

The reason why I speak of these topical resultants as involutants to 
m, fi orn, m is the following : 



•The three cardinal Uws or Isndmarks In the science of multiple quantity are (1) the 
laws of mitfi^, (2) the Uw of latency , viz., that if Ax, A«, .... A^ are the latent roots of m, 

thenyXx,yXs, . . ,fk^ are thoee of ^mi including as a consequence that 

*(Ai-Aa)(Ai-A,)...(Ai-A«)' 
and (8) the law of icfen/ify, Tiz., that the powers and combinations of powers of two 
matrices m, » of the order •» are connected together by (m + 1) equations whose coeffi- 
cients are all included among the coefficients of the determinant to the Matrix 



In general if m, n are two independent matrices, any other matrix p, 
by means of solving (J linear equations, may obviously be expressed as a 
linear function of the tJ products (1, m, m*, . . . ; m'*~*)(l, n, n», . . . ; 
n""^). There are, however, exceptions to this fact. 

The most obvious exception is that which takes place when n is a func- 
tion of m; for then any u of the cj* products will be linearly related, and 
there will be substantially only &> disposable quantities to solve cj* equa- 
tions. 

Another exception is when the m, n Involutant, i. «. the topical 
resultant of the cj* matrices is sero; in which caee the general values of 
the cj* disposable quantities each becomes infinite. So that m, n may bo 
said to be in a kind of mutual involution with one another. So, again, p 
may in general be expressed as a linear function of the iJ^ matrices 



(1, n, n*, . . . ; n'*~^)(l, m, m*^ . . . ; m"""^), but when the n, m Involu- 
tant vanishes this is no longer possible. 

When 0=2 the two involutants, considered as definite determinants, 
are absolutely equal in magnitude and in Algebraical sign, but when u 
exceeds 2 this is no longer the case ; the two Involutants are then entirely 
distinct functions of the elements of m and n. 

10 Op ;fe 

Thus to take a simple example : if m= p and n=r A; p' it will be 

00p« \kO 

found by direct calculation of two topical resultants of the 9th order, that 

the two involutanU will be 81 (p— p•)(^»— p)» and 81 (p« — p)(A3— pt)> 

respectively. The reason why the two involutants coincide in the case 

of 6>= 2 is not far to seek. It depends upon the fact of the existence of 

the mixed identical equation mn 4- nm — ^bn — 26m -f- 2« = ; from which 

it is obvious that the topical resultant of 1, m, n, nn is the negative of 

that of 1, m, n, nm or identical with that of 1, n, m, nm. 

By direct calculation it will be found that the Involutant m, n, or n, m, 

where m=-jg;«={'/^'', is 

-{ah'-g'k,*+{(f-k)g'-(f'-k')g)[(f-k)h'-{f'-k')h), 

which is the same Uiing as the content of the matrix (mn — nm). It 
may also be shown d priori or by direct comparison to be identical (to a 
numerical factor />r^) with the Discriminant of the Determinant to the 
matrix (r-f-ym -|- 2n) which is a ternary quaniic of the second order. Its 
actual value is 4 times that discriminant. 

Let us consider the analogous case of Mechanical Involution of lines in 
a plane or in space. There are two questions to be solved. The one is 
to find the condition that the Involution may exist, t. «., that a set of 
equilibrating forces admit of being found to act along the.lines ; the second, 
to determine the relative magnitudes of the forces when the involution 
exists, and this is the simpler question of the two. 

In like manner we may consider two questions in the case of m, n 
being in either of the two kinds of involution ; the one being to find what 
the condition is of such involution existing, the other what are the cocfiS- 
cients of the cj* coefficients in the equation which connects the tJ products, 
when the involution exists. 

This latter part of the question (surprising as the assertion may appear 
and is) admits of a very simple and absolutely general direct and almost 
instantaneous solution by means of the Law of Nullity, above referred to, 
as I will proceed to show. 

The determination of the Involutants, or at all events of their product, 
will then be seen to follow as an immediate consequence from this prior 
determination of the form of the equations which expresses the involution 
of the two kinds respectively. 

But first it may be well to explain why and in what sense I refer in the 
title to Involutants as belonging to a class of invariants. I say, then, 
that universally involutants are invariants in this sense, that if any func- 
tion of m and any function of n, any function of m, or any function of n 
be substituted, the ratio of the two Involutants, say / and J, remaim 
unaltered. By virtue of the Identical Equation (m)* will be of the form 
of -4t*+-B<+ C5jw»*+ . . . +Zftm*"~^ and as a consequence it is easy to sec 
that when m< is substituted form, /and Jwill become respectively P/, 
PJ where P is the rjth power of the determinant to the matrix formed b^ 
writing under one another the (u — 1 ) lines of terms, of which the line Bi 
Ci, . . . ; Zfi is the general expression. 
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Moreover, in the partioalar case where » == 2 and 7= J* hesidet 
being an Invariant in this modified sense I will be an invariant in a sense 
including bat transcending the more ordinary conception of an Invariant ; 
for if when for m and nf{m^ n) ^(m^ n) are substituted I becomes 7^, then 7^ 
will contain 7 as a factor ; this is a consequence of the fact that when m and 
n are in involution /(m, n) and ^(m, n) will also be in involution, for in 
oonsequence of the identical equation mn-^-nm — 2bn — 2«m-f-2« = 
/ and f and/f will each be reducible to the forms A-\'Bin -f. CH -f- Dmn 
and it is obvious from the ordinary theory of the determinants that the 

topical resultant of 1, [meaning q Ij and three linear functions of 1, 

m, fly nm^ will contain as a factor the topical resultant of 1, m, n, mn, 

l^or must it be supposed that Involutants are the only species of inva- 
riants in the modified sense first described which appertain to the system 
m and n. Thus ex, gr, when o=2 it is not only true that the deter- 
minant of the matrix mn — nin is such a kind of Invariant (which for 
greater clearness it may be desirable to denote by the term Perpetuitantf ), 
but each element of that matrix will also be a perpetutant, and these 4 
perpetutants, when for m^npm^ ^nare substituted, will be in an invariable 
ratio to one another and to either square root of the Involutant 

In like manner it will eventually be seen that for two matrices m, n 
of any order «, it is possible to form a matrix of the order » analogous to 
mn — nm (which be it observed may be regarded as the Determinant of 

the matrix ^ ^) each of whose «* terms will be in a constant ratio to each 

other and to any «th root of 7 and of J, 

I will now return to the problem of finding what Is the form of the 
equation which connects the «* matrices denoted by (1, m, m', . . . m«-i) 
(li n, fi*, . . . n*— ^) when such an equation admits of being formed, t. e. 
7=0. 

To fix the ideas let us suppose that m, n are matrices of the 8d order of 
perfectly general form so that the m, n involution necessitates the satis* 
faction of one single condition, 7= 0. 

Let A + Bn-{- On* =: be the equation whose form is to be determined 
where A, B, C, are each of them quadratic functions of m. I say that 
neither A, B^ nor C, can contain a non- vacuous linear factor. For suppose 
that any one of them as A should contain the non- vacuous factor m-{-q, 
and that ^4 = (m + q)(am +/>). 

Then we may multiply the equation by (in-\-q)-'^ and thus obtain the 
equation (am +p) + B^n -|- O^n* = 0, i. e. we have an equation in which 
not all 9 but only 8 of the terms signified by (1, m, m*)(l, n, n') = are 
linearly related. But this obviously implies, contrary to the hypothesis, 
the existence of two equations of condition instead of one. 

Hence then A, must be of the form c(m — X)(m — X^) where A, X^ are 
each of them a latent root of m; whether the same or diff(Brent remains 
to be determined. 

In like manner it may be shown that B is of the form Ci(m — A^) 
(m — X^^) and Cof the form ct{n — X^){m — X^^). But now I say further 
that (m — A)(m— V), (m — Ai)(m — A/), (m — 7,) (m — V) must be 
identical. 

For 1® suppose that any one pair of the X% say A, A^, are distinct If 
any other pair, say Xf, 7s^, is not identical with this pair on multiplying 



• I for tome time bad imagined, and indeed thongbt I had proyed, that the two inTola- 
tanta were alwaja identical. When croaaing the Atlantic laat month on board the 
Arisona, baTing bit upon a pair of matrices of the third order, for which the two topical 
lesultanta admitted of easy calculation, I found, to my surpriae, that they were perfectly 
diatinct. The cause of the failure of the auppoeed proof constitutes a paradox which will 
form the subject of a communication to a fUture meeting of the Johns Hopkins Mathe- 
matical Society. 

I will here only promise that the seeming contradiction between the logical eondusion 
and the Cacts of the case takes its rise in a sort of mirage with which invariantists are 
fitmiliar, via. : the apparent d priori establisbment of algebraical forms as the result of 
perfectly Talid processes, which forms baye no more real existence in nature than the 
Corona of the Sun under our Dr. Hastings' scrutinising gase : the contradiction between 
the logical inference and the truth being accounted for by the drcumstanoe that any 
Bueh supposed form on attual performance of the operations indicated, turns out to be a 
congeriea of terms, each ailteted with a null coefflcient ; we are thus taught the lesson 
that all d priori reasoning until submitted to the test of experience, is liable to be fall»- 
eions, and it is impossible to proye that a proof nuiy not be erroneous by any other 
method than that of actual trial of the results which it is supposed to yield. 

iPierpetttiUmi formed fh>m perpetuiiff by analogy to Annuitant flrom Annuity. Perpeta- 
aat would have been better, but that it has already been applied by myself in the theory 
of Invariants in a sense recognised and adopted by Cayley, Hammond, and MaoMahon. 



the equation by m — X^^ where X'^ is the 8d latent root of Af, the term 
containing the term A{X — X^') will vanish, but B(X — X^^) will not 
vanish and consequently there will be an equation if C(X — X^^) does not 
vanish between 6 only and if C[X — X'^) does vanish between 8 only of the 
9 terms denoted by (I, m, m*)(l, n, n*) contrary to hypothesis. 

The only remaining supposition is that i4, £, Care each perfect squares. 
Suppose, then, that any one of them as ^ is a multiple of (m — A)', unlets 
£, C are each of them also multiples of the same on multiplying the 
equation by (m — X^){m — A''), one of the three coefficients of l,n, n* will 
vanish but one at least of the other two will not vanish, which is impos- 
sible for the same reason as before. Hence the left-hand side of the 
equation of involution must contain (m — 'X)(m — X') as a sinister fkctor 
where A, X' (whether the same or different) are latent roots of A. And in 
like manner precisely, by arranging the equatioil of involution under the 
form A'-{-mB^ + m*(y where A\ B\ C are quadratic functions of n, it 
may be found that the same function must contain (n — ij)(n — fi^) where 
^, 11^ are latent roots of n as a dexter factor. 

Hence the form of the equation must be 

(m— A)(m — A/)(n — ^)(n— ^0 = 0. 

It is easy to see that we cannot have X and X^ the same latent root of m 
and at the same time /i, [i^ the same latent root of n, for then the above 
product would have at almost the nullity 2 whereas it is an absolute null, 
t. 0.*has the nullity 8. 

But I will now show that X, X^ and ^, /i^ must each consist of unlike 
roots. Let i be any term of the matrix (m — X){m — X'){n — fi)(n — fi') 
where t will be a known fiinction of the elements of m, n, of X^ V enter- 
ing symmetrically, and of /i, fi' also entering symmetrically : this is the 
same thing as saying that t will be a function of the elements of m and n, 
of X^^, ^^^, and of the coefficients of the equations which contain the 8 
latent roots of X and fi respectively. 

Consequently the product of the 9 values of i found by writing X^^, X^, 
X for X'^f and ^'^, ^', [i for fi^^ will be a rational integer function of the 
elements of m, n which vanishes when the Involutant 7 vanishes and must 
consequently contain 7 as a factor. If then, in any single inehince, the 
matrix (m — X)*(n — fi^)(n — /i'^) does not vanish for some one value of A 
and fi when 7 vanishes, it cannot be the form [or one of two conceivably 
possible coexisting forms] of the left hand side of the general equation of 
involution. A similar remark of course applies to 

(m — Ai)(m— 7,)(n— ^j)«. 

10 Op A; 

Let now m=:Op 0,ii=r:;feOp«. 
OOp* Ik 

The latent roots of m are 1, p, p«, and of n are B^ p^, p"^, where 

0=. f^l + A* ; we have also 

10 

m« = p« 0, 

Op 

The three values of (m— A^)(m — V^) are 

800 

0, 08p«0, 

8p 

and the three values of (n — f*i)(n — fit) are 

— p«*+«^ k* +pe 1 +M||— p«*+p«^ **+P^ 

pt ^ek^k+e^ k* +p^\\ p* 4-pek -^k+p*e* 



— p«* k* 1 

n*= p* —-k k* . 
k* p —pk 




8p 





0, 

V 



1 
k* 



+ pek 

+ 



k* +6 p +dk^pk+e»[\ k* + po p +pek -^pk+pH^ 

— p*A:+ p^0 k* 4- e 1 +p*ek 

^ +p^k -.*+ p^ ^' + p^ 
k* + p^ p +p^'^ — p*+ p^ 

Thegeneralvalueof(m—Xj)(m—A,)(n—/ii)(n—^) will (toa numeri- 
cal factor pr^) be a matrix consisting of a single column accompanied by 
two columns of zeros, the non-zero column being some one of the 9 columns 
found in the above 3 matrices. 

Now by direct calculation we know that the m, n Involutant in this 
case is a numerical multiple of {f^ — p*)' and vanishes when ^ = p*, which 

gives 0= ^1+p*, i. e. — p=: 6* and if we please kz=6^. 

Hence not merely one but three of the products of (m— ^A^)(m — X^^ 
(n — fi^)(n — ^^^)will in this case vanish, for the above equations will 
cause the 2d| 4th and 9th columns all to become columns of nulls. 
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If now instead of the factor (m — A^)(m — 7/') we substitute the factor 

(m — A,)', the three values of (m — X)* will become 

00 —8 00 —8 00 

0— 8p — 8p0 

— «p« 0— 8p« 

so that if (m — ^)'(n — /<^)(n — fi'^) is to vanish, it will readily be seen 
that each of two columns of one or the other of the two matrices repre- 
senting (n — ^^)(n — fi^') will have to vanish simultaneously, and that 
this cannot be brought to pass when 6* = — p and A' = p* = d^ whether we 
make A: = 6* or — d^ or 6^. 

Hence (m — A)*(n — ;*')(» — fi^') = is not an admissible general invo- 
lution form of equation. Similarly by interchanging the above special 
values assigned to m and n, it may be shown that (m — a')(w — X") 
(n — /i)* = is not an admissible form, and consequently that the one uni- 
versal form of the involution equation is expressed by saying that 
(m — ^^)(fn — V)(n — l^')(n — [i^') is an absolute null. If no connexion 
exists between the elements of m and n, we know from the law of nullity 
that the above matrix has a nullity 2, t. e. that all its minors except the 
elements themselves have zero contents. The effect of the vanishing of 
J is to make the elements themselves one and all vanish when the two 
lets of latent roots are duly selected. 

So in general if F= A« — ^iX«-i + i<,A«-» — il,A--s . . . = 0, 
and Q = fi^ -^ B^fi^-^ + Bxu^-^ — Btuf»-^ , . . = 0, 

are the two equations to the latent roots of m, n matrices of order «, and if 

and iy=n— 1 — (Bi— )tt)n"- a+(^, — ^iA + A«)n— 3... 

MN-=z for some value of A and of ^ is the one equation of involution, 
and NM=z for some value of k and some value of ^ is the other such 
equation. 

I will now show how to deduce from the above statement the following 
marvellous theorem. 

Let H represent the sum of the product of each term in the matrix M 
by its altndatic opposite in N (so that iET is a function of A and /i and of 
degree » — 1 in each of them) then will the ordinary Algebraical Resultant 
of Fj O, H* be exactly equal (in magnitude as well as form) to the product 
of the two involutants to the corpus m, n.f 

(To be eonHnudd in IhsfMowing numter ^the dreMiair.) 



On Quadruple Thda-Functiona, by T. Craig. 

[Abstract of a paper in the Awteriean Journal qf Maihematies, Vol. YI, No. 1]. 

This paper is intended simply as an introduction to the theory of theta- 
functions of four variables. The method of investigation is that used by 
Prof. Cayley in his well-known memoir on the single and double theta- 
fuDctions. In the first part of the paper the formulae connected with the 
decomposition of a characteristic into the sum of two others are given, 
and the two known equations arrived at, viz., 

1^/ ^Vm) being written for brevity to denote 



* The system of equations whose resultant expresses the undifflBrentiated condition of 
involution, may be written under the form (x, y)** «= o ; (s, ()«• « 0; (x,y)«^i a 0. Quan 
whether such a resultant may not be writ under the form of a determinant by an appli- 
cation of the Dialytic Method T 

t If / and J be the two involutants I'm o will be the condition of left-handed inyolution 
of m, » or right-handed of n, m and Ja of right-handed inyolution of m, n or left- 
handed of m, m, for Inyolution, like light, " has sides." , fint U>^ will be the condition 
of OM or the other kind, or so to say of undifferentiated Inyolution. 






iiWa»«8f 



"4)- 



The second deals with the true and quasi periods, and contains a sym- 
metrically arranged table of the even and odd functions. The product 
theorem is then given in the form 

2e(*(-+;')+')(2u)e(i(--')+/')(2u0. 

9 is written to denote that the coefficients oa in the exponent of ^ are 
replaced here by 2<iik» There are sixteen terms in the sum correspond- 
ing to 

The 256 square-products are given in sixteen tables, a square-product 
meaning such a product as 



*0)(»+"')*0)(— "'). 



{. e.f where both factors have the same characteristic Sixteen more tables 
are given for tUb determination of the relations among the zero values of 
the even functions. The present paper will be at once followed by Part 
II dealing with the linear relations connecting the squares of the quad- 
ruple theta-functions. 



NOTES IN PHILOSOPHY. 



The Philosophical Chnoeption of Life, by 6. 8. Morris. 

[Abstract of a paper read before the Uniyersity Metaphysical Olub, October 9, 1888]. 

The writer first briefly substantiated the view that all attempted expla- 
nations of life in terms of what is conceived as *< mere matter '' and motion, 
or of mere '* force," have always been and must ever remain fruitless, so 
fiur as it is a question of recognizing and demonstrating the characteristic 
and essential nature of life itself, and not simply the laws of certain of its 
sensible manifestations. Matter, motion, and foree presuppose life; or, 
life is their logical and ontologioal jmtis, and is not, therefore, to be con- 
ceived as their mechanical product. 

It was then argued (1) that all life is an activity. (2) This activity has 
in every case a deflnite and specific character, law, or direction. It is 
typical, or conforms to a specific type, which is to it as its idle direeiriee, 
(8) The activity of life is thus teleologicai. The type, by which it is 
defined, is realized in and through the activity ; it is the '* end," in which 
the activity is completed. (4) The activity in question is thus also ideally 
determined, at least in form ; and, what is more important to notice, the 
form of any, even the lowest, process of life is one of self-determination, or 
of self-realization ; the type, the law, the idea, has the air of giving to 
itself its own concrete realization. It is this appearance of spontaneous, 



independent, and ideally directed activity, that gives to nature its true 
poetic charm for human intelligence ; and it is indeed thid, also, that ren- 
ders nature, in the exact and complete sense of the expression, an intelli- 
gible object for man. (5) To the form of »e(/^-realization the proper 
corresponding substance is self-conscious will, or will permeated by, and 
organically one with, conscious intelligence. This, of which the life of 
nature, as above characterized, must be held to be prophetic, is found in 
man, who, in his character as a consciously self-determining and self-real- 
izing spirit, is to be viewed as illustrating in greater fulness and complete- 
ness than any other created being known to man, the true and concrete 
nature of life. In all life that which truly lives and is, is something ideal 
some truth — ^in the lower grades some law, idea, or type— working itself 
out into reality, and sustaining itself therein, by an apparently indepen- 
dent and self-directed, active process. In man this ** something ideal ** 
this truth, has consciousness of itself, and its independence and self-direc- 
tion subsist, or are to subsist, not only in form, but also in substance and 
in full reality. 

Attention was then called to the fact that the truth, of which the higher 
life of men is to be the expression and (in its measure) the realization is 
not merely single and particular, like the **idea" of the tree, or of the 
human body. It is not simply some truth, some ideal, but the truth, the 
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ideal, universally, that in some way and essential measure he must realize 
or actively share in, in order that he may lead the truer life of the spirit. 
Its centre is therefore not in the individual, but outside of Mm ; and it 
realizes and manifests itself, first of all, as an organizing principle of 
gociety^in family, in civil relations, in the state, and in the great move- 
ment of history — in and through which the spiritual personality of the 
individual lives and thrives, and separated from which, he would run the 



Tisk of speedy decay. But in none of these shapes does the truth manifest 
itself in an absolutely independent life. This life it must be held to lead 
in God, as Absolute Spirit, in whom, accordingly, all the dependent life of 
nature— but especially the self-conscious life of the human spiriC^finds its 
true centre ; so that the perfect life of man is to know God, as the living 
Truth, and, by doing his will, (** walking in the truth,'') to share in his life. 



CURRENT INFORMATIO 



Besignation of Professor Sylvester. 

It will be seen from the following official action, that Professor Sylves- 
ter has asked leave to resign his Professorship of Mathematics in the 
Johns Hopkins University, and has been elected Prof esaor Emeritus, He 
has returned from Europe and will continue to discharge the duties of his 
chair until the beginning of next year. 

Action of the Trustees. 

"At a meeting of the Trustees of the Johns Hopkins University, held 
October 1, 1883, a letter from Professor Sylvester to President Gilman, 
dated London, September 12, 1888, was read to the Board, containing his 
resignation of the Professorship of Mathematics in the Johns Hopkins 
University, to take effect on the first day of January next, and expressing 
the unfailing and deep interest which he feels in the continued well doing 
of the University. 

" "Whereupon it was 

«< Resolved^ That as this resignation is doubtless the result of mature 
reflection on the part of Professor Sylvester, it is hereby accepted, but 
that in doing so the Board of Trustees cordially extend to him its hearty 
thanks for the invaluable services which he has rendered to the Univer- 
sity, and also its profound sense of the great ability, the conscientious 
fidelity and untiring energy with which he has discharged the arduous 
duties of his chair, thereby elevating the science of Mathematics to its 
proper plane, not only in this institution but in this country. 

«' It was also Resolved^ That Professor Sylvester be and he is hereby 
appointed Professor Emeritus in the Johns Hopkins University." 



The American School at Athens. 

Professor Gildersleeve has declined the appointment to be Director of 
the American School at Athens, which was made by the Committee 
without consulting him. 



Correspondence. 

Extract from a letter to Pbofessob Stlysstxb by Pbofkssob 
Gatlet. 

«« . . . Would it surprise you to learn that the number of sextic perpet- 
uants for any weight w whatever is = 07 I get this out (subject to one 
weak point in my demonstration), viz., in the equation 

{«} + {"■'} + M + {^■'■^} =2:8T5r«+*' 

(your theory as corrected by Hammond), I find 5= ^04^0 1 

which, with the known values of 1 4.2 } , j 8.8 1 and 1 2.2.2 1 gives 

Jq\ =0. And if no sextic perpetuant — then I presume (but have not 

considered this) no perpetuant of any higher degree. 

it seems to mo there is no d priori objection to this result. Consider 
for an equation of an indefinite order, the symmetrical functions, repre- 
■ented in the usual manner by a partition-symbol 1 = £a, 11 = lap, 2 = 



£a*, &c., then any symmetrical function whatever = Rational and integral 
function of 1, 11, 111, &c. 

In the seminvariant theory, instead of any partition -symbols whatever, 
we have the non-unitary symbols, 2, 22, &c., S, 82, 83, &c., . . . and the 
theorem would be : Any non-unitary symmetrical function = Rational 
and integral function of 2, 22, 222, 8, 88, &c., 6, 64, ^kc,, with no figure 
exceeding 6. 

Curious if true— but why not? . . ." 



Feabody Institute Lectures. 

A general course of thirty lectures will be given in Peabody Hall, every 
Tuesday and Thursday evening at 8 o'clock, from November 6 to Febru- 
ary 28, with a recess of two weeks at Christmas. 

[Reprinted from the Peabody Institute Calendar for 1883-4.] 

I. Rev, John C. Ecclkston, D. D., of Staten Island. Four illustrated 
lectures, Nov. 6, 8, 18, 16, on The Crusctdes, 

1. The First Crusade, from the march of Peter the Hermit in 1098 till the investment 
of Jerusalem in 1099; 2. The Second and Third Crusades, from the capture of Jerusalem 
in 1099 till its re-capture by Saladin in 1187 ; 8. The Third and Fourth Crusades, from 
the departure of Richard Cceur de Lion in 1189 till the capture of Constantinople in 1204; 
4. Fifth, Sixth, Seventh, and Eighth Crusades, fh>m the inTasion of Egypt in 1218 till the 
lkUofAcreinl291. 

These lectures will be illustrated by a large number of lantern Tiews taken firom **Gas« 
tave Dore's magnificent illustrations of Michaud's Crusades. 

II. 0B. H. Nkwkll Martin, of Johns Hopkins University. Four 

illustrated lectures, Nov. 20, 22, 27, 29, on The Minds of Animals, 

1. Instinct and Reason: 2. The minds of Social insects— ants, bees, and wasps ; 3l Baa- 
son and Instinct in the higher animals ; 4. Emotions and the moral sense in aninuls. 

III. Mb. Wm. I. Mabshall, of Fitchburg, Mass., but for ten years a 

resident of the Rocky Mountain region, visiting the parks, living among 

the miners as one of them, and travelling through the mountains fh>m 

British America to the Yosemite Valley. Six illustrated lectures, Dec. 

4, 6, 11, 18, 18, 20, on The Wonders of the Rocky Mountains, 

1 and 2. The Yellowstone National Park; 8 and 4. Gold mines and Gold mining; ff. 
The Yosemite Valley and the fiig Trees ; 6. Colorado. 

These lectures will be illustrated by nomerous lantern projections taken fh>m the 
object ropresented. 

lY. Prof. Edward S. Morse, of Salem, Mass., for several years a 
resident of Japan and a professor in the University of Tokio. Six illus- 
trated lectures Jan. 8, 10, 16, 17, 22, 24, on Life in Japan. 

1. Japaneee Homes and their Surroundings ; 2. Temples, Theatres, Music; 8l City Life 
and Health Matters ; 4. Educational Matters and Students ; 6. Keramic and lictorial 
Art; 6. Antiquities. 

These lectures will be illustrated by firee band drawings on the blackboard and by 
lantern Tiews. 

y. Mb. Locke Richardson, of New Jersey. Four lectures with 

recitals, Jan 29, 31, Feb. 6, 7, on Shakapere*s Plays. 

1. Macbeth; 2. Julius Csasar; 8. Twelfth Night; 4. King Lear. 

Mr. Bichardson presents a condensed yersion of each play, reciting the principal 
scenes, which he connects together by a thread of narrative, and elucid^ee by explana- 
tory and critical remarks. 

VI. Prof. S. P. Lanolkt, of Allegheny Observatory. Six illustrated 
lectures, Feb. 12, 14, 19, 21, 26, 28, on The Sun and Stars, 

1. Size and Distance of the Sun; 2. The Solar Surface; 3w Solar Heat; 4. Solar Light 
6. Eclipses ; 6. The Stars. 

These lectures will be thoroughly illustrated by stereoptioon views repretepting the 
telescopic appearances of the Sun and Stars. 
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NOTES ON RECENT PUBLICATIONS 

BY MSlEblSSRS OB^ TSIS XJNIVKRSITY. 



Brooks, W. K. The Law of Heredity. A Stady of the Caose 
of Yariation, and the Origin of Living Organisms. {BaUi- 
more : J. Murphy A Co. SJfS pp., 12^. $2,00). 

The aim of this book is to disentangle from oar stores of recorded 
facts, a clew to the nature and causes of Heredity ; that is, the nature 
and causes of the power of each organism to produce offspring which are 
essentially like itself, while they also exhibit those slight differences 
which lead, as they have led in the past, to the endless diversity of living 
things and to the more and more perfect adaptation of each organism to 
the world around it. 

According to accepted authorities, all the characteristics of a species 
are transmitted by each parent, and the ovum and male cell are alike in 
function. The author shows that there is no proof of this view, while 
he gives many reasons for holding its opposite, and for believing that the 
two reproductive elements play very different parts in heredity. Among 
other proofs he instances the fact that when two species or varieties are 
crossed reciprocally, the offspring of the male of A and the female of B 
is usually quite different from the offspring of the female of A with the 
male of B; and also the fact that while a male cell has never been 
observed to develop without union with an egg, the development of 
unfertilized eggs into perfect animals, both male and female, is not at all 
unusual, since certain animals have been reared through many generations 
of fertile females, without the presence of a single male. 

The evidence furnished by the study of variation, of hybrids, of the 
secondary sexual characters of animals, and of the intellectual differ- 
ences between men and women, is examined, at some length, in order to 
discover the nature of the difference in the functions of the reproductive 
elements, and as the result of this examination the author concludes that 
the established hereditary characteristics of the species are transmitted 
by the ovum, while new variations are due to the influence of the male 
element. He holds that the female factor is conservative and the male 
progressive. 

Among the many facts presented in proof of this are the following : 
the offspring of a male hybrid and a female of either pure parent form is 
more variable than the offspring of a female hybrid with the male of 
either parent form ; in reciprocal hybrids the recently acquired charac- 
teristics of the species used as the father predominate ; variation is 
extremely rare in organisms produced asexually, so rare that there is an 
obvious connection, although it is not an absolute one, between variation 
and sexual reproduction ; an organ which is confined to males is more 
variable than one confined to females; an organ which is excessively 
developed in males alone, or one which is peculiarly useful to males, is 
more variable than one which is excessively developed or most useful in 
females; the males of alliod species or varieties differ more than the 
females ; the mature male differs more than the mature female from the 
young ; males are more variable than females ; and so forth. 

Having given proof of the existence of divergent specialization in the 
functions of the reproductive elements, the author attempts to trace the 
way in which this specialization has originated, and he is led to the con- 
clusion that natural selection has so acted as to evolve a secondary law, 
the law of heredity, and that, in all the higher organisms the modifica- 
tion of species is, at present, chiefly due to the direct action of this law, 
and only indirectly to natural selection. 

Briefly stated the law of heredity is this : The ovum has, by direct 
inheritance from the ovum of the preceding generation, power to trans- 
mit all the established hereditary characteristics of the race ; Each cell 
of the body of a many -eel led organism has the power to form cell-germs 
or gemmules, but this power is not exorcised so long as a cell is in har- 
mony with its environment ; When a change in any cell is needed, this 
cell throws off gemmules which are stored up in the male reproductive 
element, and are thus transmitted to the fertilized ovum ; Their union 
with the ovum, or conjugation, causes variation in the corresponding 
cells of the offspring ; The ovarian ova derived from the fertilized ovum 
inherit the same tendency, and a new hereditary congenital variation 
is thus presented for the action of natural selection. 



In the concluding chapters, the author points out that our conception 
of the action of natural selection is greatly simplified by the recognition 
of the law of heredity, and that the accepUnce of the latter law does 
away with most of the objections which have been urged against the law 
of natural selection. 

Adams, H. B. Village Communities of Cape Anne and Salem. 
Reprinted from the Historical Collections of the Essex Insti- 
tute. {Nob. 9 and 10 of the " Studies in Historical and 
Political Science.^^ 81 pp., <^). 

» 

This monograph on the oldest village-republic of the Massachusetts 
Colony comprises six minor Studies, which have appeared in separate 
form during the past two years in the Historical Collections of the Essex 
Institute. The first of these Studies, •* The Fisher PlanUtion at Cape 
Anne," was reported in the University Cireular, No. 12, December, 1881. 
The second Study on "The Origin of Salem Plantation.'' shows the evo^ 
lution of this Town from the Cape Anne germ. The so-called Old 
Planters, who in 1626 removed from the region of •» Fishermen Fields " 
in the present Town of Gloucester to the " pleasant and fruitful neck of 
land " called Naumkeag by the Indians, were the first settlers of Salem. 
The Indian clearing, the open Mark, was the basis of the new Village 
Community. There, as one of the first settlers testified, *' the English 
and the Indians had a feild in comon fenced in together." 

The third paper, on the «» AllotmenU of Land in Salem to Men, Women 
and Maids," treats of the distribution of house and land lots for tillage! 
The house lots were usually small, varying from a quarter of an acre to 
an acre. The normal amount of planting land allotted to an individual 
was ten acres. It was ordered that the least family should have ten acres, 
but greater families, more, according to the number of persons in the 
household. Widows received their individual share of ten acres, with ten 
more for every son. "Maids lotto" were at first granted, but it was 
finally determined to avoid " all presedents & evil evenU of graunting 
lotto vnto single maidens not disposed of in marriage." 

The paper on "Common Fields in Salem " describes the reproduction 
of the old English system of associate tillage. Individual owners of plant- 
ing lands fenced in common and determined by a majority vote how they 
should plant and when they should harvest the common field. There 
were no less than ton such common fields in Salem as early as 1640. Old 
North Fields and South Fields are still spoken of by ancient inhabitante. 
The original manuscript records of the South Field Proprietary were 
found in Salem by the author of this paper and have been utilized for 
illustrating old agrarian customs. The article on "Salem Meadows, 
Woodland, and Town Neck " demonstrates that the meadows, or grass 
lands, were originally, as in New Plymouth, absolutely common to the 
Town ; and when they were finally allotted to the inhabitanto, the mead- 
ows were " proportioned out vnto them according to the heads of their 
families." Woodland was also originally held in absolute commonaa:e. 
As in Plymouth, no timber, wood, or boards could be sold or transported 
out of Town. The Town Neck was a stinted Town Pasture, near the 
Village, "for milch cows and riding horses." Such a pasture in old 
England is termed a Ham. The Town Neck continued to be used as a 
Home pasture by the Town of Salem down to the time of the present gen- 
eration, and it is still used as an open-air nursery for Salem children, for 
the Town Neck has been converted into a public pleasure-ground, with 
booths and merry-go-rounds. Salem once had village shepherds, herds- 
men, swineherds like Gurth and Eumaeus, town fiocks, town herds, and 
even town dogs for hunting wolves. 

The sixth paper on " The Great Pastures " treato of a remarkable case 
of agrarian survival from the original pastoral domain of the Town of 
Salem. There are to this day within Salem limito some three hundred 
acres of common land called the Groat Pastures, and owned by the heirs 
or descendanto of the original settlers. This tract is the last remnant of 
the great ** Range," once embracing about four thousand acres and 
extending over the towns of Peabody and Dan vers. The history of the 
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gradukl break-up of thii agerpubliaa or folk-land of Salem U traced Id 
datail. It U ihown that preciiely tbe same agrarian queitiona wbich agf- 
tated the plebeiani and patricians of Rome once disturbed the eottagera 
and commonen of ihii little village-republic of Salera. The cottagers were 
new comers and landlese men ; the commonera were the deaceDdania of 
old comers and wero proprietors of the commons. The Tillage-patrictana 
yielded gradually to the demands of thepfebt, but the slru^Ie wu long 
and bitter. The witch trials, which occurred only a few ;ean before the 
passage of Salem's agrarian laws, were of far lest conscqueoce in New 
Sngland history than this slow moving, economic revolution which 
resulted in the break-up of Und-community and the establish meat of free- 
hold land tenure for all classes. In studying the town recorda of Salem 
and Plymouth, one cannot fail to perceive that the underoorrent of New 
England town-life, however broken the sarfice, is one steady and unceae- 
lag drift of bard common sense, driven on by the reeisUeaa pressure of 
cumulating majorities and by the grinding force of public neceasity. 

MoBBiB, G. S. Pfailosopfaf aod CfariaUanity. A Series of Lec- 
tares, delivered id New York [and repeated at the Johns 
Hopkins TTQiTersitj], in 1883, on tbe El; Fonndation of the 
Union Theological Seminary. {Neie York: .Carter & 
Brotkera. 329 pp., ig". fl.7S.) 
Beligion and phi loaophy are held to be, or toinvolve, simply two differ- 
ent functions of one and the same intelligence, and with reference to the 
same objects of intelligence. "A religion," says Dr. Pranta Schultze 
(PhUoK^hit iter Naturv>itt»n»ehafl, Leipzig, 1BS2, Bd, II, p. 418), " il ■ 
conception of the world, which has asautned the character of a universal 
popular philoaophy {Votk^hUoaophie)." Or religion, on its intellectual 
side, ia, at least in form and ideal, the immediate apprehension and 
aasertiOD of final truths, which philosophy seeks reflectively to compre- 
beod and to demunstrale. In particular, the theais ia reached and laid 
down, at the end of Lecture I, that " Philosophy and Christianity alike 
imply (1) a prnress of inleltigeuce (Theory of Knowledge), by which (2) 
tbe absolute object of intelligence is reached (Theory or tJcience of 
Being)." 

I'be attempt is then made to show — on the basis of a preliminary, sum- 
mary statement of the '>Philoiophic Theory of Knowledge" and of the 
"PbilosopbicTheory of Reality " (Lacturee II and III), and through a 
apecial examination of the ■■Biblical theory of Knowledge" (Lecture 
17), and of "Biblical OntolO|;y " with reference to Uod (Leiture V), the 
World (Tl), and Man (Vll)— that the fundamental ideal content of 
Christianity U " phllosophlo " (YIII), or that Christianity ia "abaolute 
religion," 

LAKixa, SiDNir. Tbe Englisli Novel and the Principle of its 
DevelopmeDt. f JVeio York: Oharlea Scribner'a Sons. 899 
pp.,12~. f£.00.) 

This 1* a reproduction, in book form, of a course of public lecture* 
delivered in the Johns Uopkioa University in tbe winter and spring of 
ISSl. 

Tbe leading line of thought is the continual development of tbe princi- 
ple of personality, and its great expansion in modern times. That is to 
aay, on the side of science, the personality of the individual is now min- 
utely studied, in«tead of being kept in abeyance or disregarded altogether; 
and on the side of art, the artist, instead of following typea, infusea more 
»nd more of personality — his own or another's — into his work. Although 
the movement in this direction has been continuous, yet the latter half of 
tbe tevenleenth century may be convenieutly taken as an epoch in iti 
development, by the appearance of Bach, Newton, and Richardson, who 
may be regarded as the founders of modern music, modern science, and 
the modern novel. 

Taking tbe novel, a story of life and character, oi his more immediate 
theme, the author illustrates tbe grand impersonal Qreeh mode of treat* 
ment ttom the PrometA*it» of Aeschylus, where the actors are vast dim 
typea of great powers or abstractions, and the interest centres in colossal 
action and suffering ; then notes in passing the gradual increase of per- 
aonality in later poets and proee writers, nntil ita higheat development Is 



reached in the works of George Eliot, where portraiture is carried to the 
last reflnement, and the individual, with his personal joya and sorrowa, 
trials, failures, or triumphs, la everything. 

Rowland, H. A. A Plea for Pare Science. (Addresa aa Vice 
President of the Section of Physics of the American Associa- 
tion for the Advancement of Science, Minneapolis, August 
16, 1883.) 
This address is published in full in Sdenet, August 24, 1S83, also in the 

Jonmal of tha Franklin InttUute, 1/ature, the Popular Settnee UontAltf, 

Ely, Richabd T. French and German Socialism in Hodern 
Times. {New York: Harper & Brothers. S74pp. 1&". 
75 cents.) 

The aim of this work, as stated in the preface, Is to give " a perfectly 
fair, impartial presentation of modem communism and socialism In their 
two strongholds, Prance and Germany. " It was not at all the intention 
of the author to offer a critique of the various socialistic theories which he 
has sketched, inasmuch as economic literature abounds in refutations of 
communism and socialism. Newspapers and magazines circulate in every 
part of the country, which make continual warfare on all radical social 
reformers, but it is not so evident that they understand the men whom 
they combat, Tbe service which the author hoped to render la soctetyt 
was to expose tbe strength of its opponents, and this he believed it dan- 
gerous to underrate. 

This book offers a seriea of sketches of the live* and doctrines of French 
and German communists and socialists from ITB9 up to tbe present. 
£venta are brought down to August, 1888. 

Tha topics treated of are the following; Tbe French Revolution and 
the Laboring Classes, Baboeuf,Cabet, Saint Simon, Fourier, Louis Blanc, 
Proudhon, liooialiim in France since Proudhon, Bodbertus, Karl Marx, 
Tbe International Worklngmeo's Aasociation, Ferdinand Lasaalle, The 
Ideal of Social Democracy, Sodal Democracy since the Death of LaMalle, 
Socialism of tbe Chair, Christian Socialism. 

Mabtin, H. N. The Hnman Body. An Elementary Text-Book 
of Anatomy, Physiology, and Hygiene. (Nevs York: Eenry 
HoUdCo. 365 pp. 8. $1.S0) 

" This elementary text-book of Physiology has been prepared in response 
to many requests for a textbook framed on tha same plan as the " Human 
Body," but abridged for the use of students younger, or having leas time 
to give to the subject, than those for whom that book was designed. 

Aa a department of science, modern Physiology is controlled mainly by 
two leading generalisationa — the doctrine of the "Conservation of 
Bnergy " and that of the " Physiological division of labor." I have 
endeavored in Ihia, as in the larger book, to keep prominent these leading 
principleB ; and, so far as is possible in an elementary book, to exhibit the 
ascerlained facta of Physiology as illustrations of or deductions from tham. 

Apart from the attempt to make elementary Physiology a more usafkil 
educational Instrument than it has frequently hitherto been, the present 
volume differs fWim moat others of its grade in having, as fool-notea or as 
appendices to tbe chapters, simple practical dira:tions, assisting a teachar 
to demonstrate to his class certnin fundamental things. The practical 
directions are, for tbe most part, reprints from a series of such which I 
drew up some years ago for a class composed of Baltimore teachers; thoaa 
experiments which required costly apparatus have, of course, been omit- 
ted. The interest which my >■ Teacher's Class " took in its work, and the 
good use its members subsequently made of it, have encouraged me to 
believe that others might be glad of a tew bints as to things suitable to 
show to young students of Physiology." — Extract from Prtfate. 



Pkabodt Ikbtituts. Catalogne of the Library of the Feabody 
Institute of the City of B^timore, part I, A-G. (BaUimore, 
1883, 868 pp., *•). 
Notice deferred. 
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HOPKINS HALL LECTURES. 



Notice in Respect to the Admission of the Public. 

In answer to inqairies, and in correction of some current misapprehensions, the following statements are made in respect to these 
courses of lectures annually given in the Johns Hopkins Uniyersity. 



1. Theee courses are academic lectures, designed primarily for the mem- 
bers of the University, and supplementary to the regular class-room work 
of the students. 

2. As the members of the University rarely require the entire room, the 
Trustees have taken great pleasure in inviting other persons, not con- 
nected with the University, to attend. 

8. As these lectures are not intended for popular entertainment, but 
for the instruction of students, those persons first receive tickets, in most 
cases, who are known to be especially interested in a particular course, — 
ladies as well as gentlemen. Preference is thus given according to the 
character of the course, to teachers in other institutions, public and 
private ; students of medicine, law, etc. ; professional men and others. If 
any tickets remain undistributed, they are given out to those who may 
have applied for them, in order of application. 

4. Tne hall is full when 200 hearers are present; it is uncomfortable if 
more are admitted. Not infrequently two or three times that number of 
persons apply for admission, and often applications for tickets cannot be 

I^^The lectures begin at 5 o'clock pundually. The doors of the hall are opened at fifteen minutes before 5, and the lectures do 
not exceed an hour in the delivery. 



granted. To give the lectures elsewhere would alter their character as a 
part of the ordinary academic work of the University. 

6. There ie no general course ticket issued. Applications should state 
specifically the course for which tickets are desired. Programmes and 
other current information pertinent to university work may be found in 
the University Circulars, sent to subscribers on the payment of one dollar 
per annum, either by Messrs. Cushings & Bailey, Messrs. John Murphy & 
Co., or the University. 

The usage of giving personal notification is not likely to be continued, 
and those therefore who have been accustomed to receiving such announce- 
ments, should hereafter consult the Circulars. 

6. It will save much delay if applications for tickets and inquiries on 
these and other routine matters are addressed not to individuals but to 
the Johns Hopkins University, by postal cardy and answers will be 
promptly returned by mail. PersoniU applications consume time need- 
lessly. 



PROGRAMME OF LECTURES, SESSION 1883-84. 



V 



Ij: 



I. HISTORY AND POLITICAL SCIENCE. 

Dr. H. Yon Holst, Professor in the University of Freibnrg. 
Ten lectares, October 8-16. 

The special subjects considered were the Relation of History and Poli- 
tics, or of historical study and political speculations, with illustrations 
from the History and Politics of kuropean states. 

II. FRENCH LITERATURE. 

M. Rabillon, Lectarer on French Literature, will give a 

coarse of seven lectores (in French) on The Chanson de Roland, 

beginning Thursday, November 1, and continuing on snccessive 

TharsdaySy at 4: p. tn., till December 13. 

The following topics will be considered : — 

I. Introduction. How the early Romance of France was a source of 
poetry for the nations of Europe until the Renaissance; — II. History of 
the Chanson de Roland ; — III . The Treason of Ganelon ; — IV. Roland's 
death;— y. The defeat of the French;— VI. The revenge ; —VII. The 
punishment of the traitor, and conclusion. 

III, MUNICIPAL HYGIENE. 

Dr. John S. Billings, (Surgeon, United States Army), will 
give a course of twelve lectures on Municipal Hygiene, beginning 
Monday, November 5, and continuing on successive Mondays and 
Wednesdays, as follows : 

1. Monday, November 5. — The growth of cities and their importance 

in modern civilization. IJ^th rate in cities ; Comparisons. The 
signiUcance of death rates. 

2. Wednesdi^, November 7. — The mortality rates of Baltimore. Life 

table for Baltimore. Mortality in different wards. Causes of 
disease. 

8. Monday, November 12. — Causes of disease, continued. The Qerm- 
theory and some of its applications. 

4* Wednesday, November 14. — Water supply; impure water; water 
analysis ; filtration ; waste of water. 

6. Monday, November 19. — Disposal of refuse, garbage, etc. Disposal 
of excreta. Cesspools ; dry conservancy ; sewerage. 

6. Wednesday, November 21. — Systems of sewerage so-called ; separate 

system ; Waring system ; Liernur system, etc. 

7. Monday, November 26. — House drainage and plumbing as connected 

with municipal regulations. 



8. Wednesday, November 28. — Streets, parks, and cemeteries. 

9. Monday, December 3. — Schools and education. 

10. Wednesday, December 6. — Kood, markets, etc. 

11. Monday, December 10. — Jurisprudence of hygiene ; Management of 

contagious diseases ; quarantine. 

12. Wednesday, December 12. — Health Departments and Health Officers ; 

duties and responsibilities ; private sanitary organizations. Con- 
clusion. 

These lectures are designed first for students of the university, next for 
persons officially or for other reasons interested in sanitary science and the 
administration of cities, and then for the medical profession. The num- 
ber of these persons is so large that the invitation cannot be extended to 
others. 

IV. ROMAN LEGAL HISTORY^ 

James Bbtoe, Esq., M. P., D. C. L., Regias Professor of the 
Civil Law in the University of Oxford, will give a short coarse of 
lectares, Introductory to the Study of Roman Legal History, in 
Hopkins Hall, beginning Taesday, November 20, at 5 p. m. 

On account of the large number of students who are expected to attend 
this course it is not possible to extend a general invitation to the public. 

V. CLASSICAL ARCHEOLOGY. 

Mr. Joseph Thaohbb Clarke, who has been in charge of the 
work of the Archaeological Institate of America at Assos, will 
give three lectares on Classical Archaeology, as follows: 

1. Tuesday, December 11. — The rise of Archeology since the death of 

Winckelmann to its present position as a science. 

2. Friday, December 14.-— The results of the recent investigations at 

Assos, with particular reference to the unpublished work of the 
last two years. 

8. Tuesday, December 18 — Cyreue, and the Colonies of the Greeks in 
Northern Africa: the advantages presented by the Cyrenaica as 
a field for archssological researches. 



Partisulars in regard to the foUowiog courses will be gWen later. 

The FbrtaiMOtiOH of Flmoert. PaoFassott William Trrlkask, of the Univorsitj of 
WistODsln. Four lectares, in January. 

ShglUh Literalure. Pbopbssob Hiram Cobson, of Ck>riicll University. Twenty lec- 
tures, January 21 to March 7. 
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LIST OF OFFICERS AND STUDENTS, 1883-84. 

Preliminary list of Dames and residences. The Annual Register of the University, containing the full list of names, etc., is published at the close 
\ academic year). 

TRUSTEES. 
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GxoBOK William Brown, 

89 W. Chase St. 
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JosKPH P. Elliott, 

187 St. Paul St. 
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76 Cathedral St. 
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45 Franklin St. 
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ACADEMIC STAFF. 
EL C. GiLMAN, LL.D., PreMent of the UnivenUy. 81 Saratoga St. 

•le GoU«g«. 1803, and A. M., 1850; LL. D., Barraid UnlTtrfitj and Si. Joha'i OoUtg«, 1876 f 
•or iB Tal« GolUga, 1863-73; PrMldrat of tht Unirortity of Gallfttraia, 1878-76. 

, L. Gildersleete, PH.D., LL.D., Profedsor of Greek, 

258 St. Paul St. 

tlBootoB CoUoffO, 1849. aad A M., 1883; Ph. D., Vmiftwiky of GSttiagtB, 18BS; LL. D., 
• Of WllliMB and Mary, 1869; Profonor of Orook in tht UnlTOrfity of Ytrgiaia, 1866-76; 
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Haupt, Ph.D., Professor of the ShemiHe Lang%uiges, 

168 St Paul St. 

JnlTtnity of Loipoio 1878 ; P ro ft wor of As^jrlolocy ia tho UniTtraitj of QSttingiB. 

CWELL Martin, Db.Sc, a. M., Professor of Biology^ and Director of 
jS Biological Laboratory. 221 St. Paul St. 

uiTortity of London, 1871, and Dr. Be, 1878; A. B., UnlTtnlty of Caahridgo^ 1874, aad A. 
17; Into Follow aad Loetnror on Natoral Hictory in Chriot OoUogo, Camhridgo; FtUew of 
roikj Oollog«, London ; M. D. (Hon.), UnlTortiky of Qoorgia, 1881 ; Mditor ^ St^tm fmm lAo 
ieol Xaftoralory. 

LES D. Morris, a.M.i Collegiate Professor of Latin and Greek, 

168 N. Howard St 

Ineoln CoI1h«i Oxford, 1849, A. M., aad FtUow of Oriti OoUogo, Oxford, 1888; P ro fo wor ia 
liToniky of Now York, 1876-76. 

Iemsen, m.d.,Ph.D., Professor of Chemistry , and Director of the 
hemical Laboratory. 218 St Paul St 

>f tho City of Now York ; M. D., Collogo of Fhjfidaas aad Sargooai, N. Y., 1867; FI1.D., Ual- 
' of Gotilngon, 1870; Profoooor of Ghomiotrj ia Williami OoUogo, 1873-76, and proTloailj 
at in Chomittry ia tho UaiToroity of Ttthiagon; Sdilor ^IA« Awuricmn Chmmieal JmamaL 



Y A. Rowland, Ph. D., Professor of Physics, and Director of the PhyS' 
il Laboratory, 14 Cathedral St. 

naoolaor Foljtoohnie Inatiinto, Troy, 1870; Asoiftank Proftfior ia tho mubo, 1873-76; Fh. Dl, 
flopkint UnlTonity, 1880. 

3TLYESTER F. R. S., D. C. L., Profcssor of Mathematics, 

St. James Hotel. 

niToroiiy of Gambridgo; F. R. S., London aad Edinhorgh; Corroopondiag Mombor, Inotitnto 
leo ; Mombor, Acadomy of Seionooo in Borlin, Gottingon, Naploa, Milan, St. Fotorabiirg; ok«.| 
, UniTonity of Dublin, Unironitj of Edinbnrgh ; D. 0. L., UniTonity of Oxford ; Hoaonoy 
of St. John'i Collogo, Cambridgo ; lato ProfoMor of Makhomatico ia tho Rojal MiUtary Aead- 
roolwieh; Coploj Modaliit, Rojal Sodokj, London, 1880; Etftlor ^ tK» Amtriean JamnuU ^ 
matiet, 

S. BiLLiNOS, M. D., Lecturer on Munic^l Hygiene, 

cford (Ohio), 1857, aad A. M., 1860 ; M. D., ClBoinaiki, 1860 ; Sorgoon, U. 8. Armj, aad Llbra- 
'kho Bnrgooa Gonoral'i OAoo. 

f Corson, A.M., LL.D., Lecturer on English Literature, 

' of Aaglo-SaaoB aad Eaglich Likorataro ia tho CoraoU Uairertitf . 

iNLEY Hall, Ph.D., Lecturer on Psychology, 

Ulaiaa OoUogo, 1867, aad A. M^ 1870 ; Fh. D.t Harvard UaiTWii^, 1878; LMkartr ia Harraid 
UUaBS Oriloftii 



J. Rendel Harris, A.M., Lecturer on New Testament Greek. 

MoBher and McCulloh Sts. 

A B., UalTonity of Cambridgo, 1874, aad A M., 1877 ; FoUow, aad lako Lookortr aad LIkcariaa af 
Claro CoUogo, Cambridgo, 

H. Von Holst, Ph. D., Lecturer on History, 

Prof owor ia tho UniToniky of Froibvrg, Oormaaj. 

GsoRQE S. Morris, a.m., Ph.D., Lecturer on the History of Philosophy, 

182 W. Madison St 

A B., DarkmoaUa Collogo, 1861, aad A M.. 1864; Fh. D., UalrorrikT of MIohigaa, 1881 { Froftaior af 
Logio^ Ekhloo, and kho Utokorj of PhUoiophJ ia kho Uairoroikj of Miehlgaa. 

Charles S. Peiroe, a. M., & B., Lecturer on Logic, 272 N. CaWert St 
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LioNOE Rabillon, Bach. tB Lnrr., Lecturer on French Literature, 
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Charles F. Raddatz, Examiner in German, 
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Herbert B. Adams, Ph. d., Associate Professor of History, 

41 Cathedral St 
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William K, Brooks, Ph.D., Associate Professor of Morphology and 
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Thomas Craio, Ph. D., Associate Professor of Applied Mathematics, 
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O. E., Lafojotto CoUogo, 1876 ; Fh. D., Johao Hopkiaa UaiTortity, 1878. 

Charles S. Hastings, Ph. d., Associate Professor of Physics, Sub^Direetor 
of the Physical Laboratory ^ and Lecturer on Solar Physics, 

8 Denmead St 

Fh. B., Talo Collogo. 1870, aad Ph. D., 1878; Holdor of tho ** Tjadall Soholanhip ** ia Farla, 1879. 

Harmon N. Morse, Ph. d., Associate Professor of Chemistry and Sub^ 
Director of the Chemical Laboratory, 266 N. Howard St 

A &, AmhoTOk Collogo, 1878 ; Fh. D., Uairoroltj of GSttiagoa, 1876; laftraotar ia Chf iitiy at Aat^ 
horokColUigo, 1876-76. 

William B. StobT| Ph. D., Associate Professor of Mathematics, 

256 N. CalYert St 

A. B.. Harrard UnlTordkr, 1871; Fh. D., Uaiytrrity of Loipoio^ 1876; Tatar of Mathomatloi al Buf 
Yard UaiToniky, 1876-76. 

MiNTON Warren, Ph. D., Associate Professor of Latin, 

84 W. Monument St 

A B., Tails OoUoga, 1870} Ph. D., Uairoroilj of Skranbarg, 1879. 

William Hand Browne, m.d., Librarian, and Examiner in English, 

2 Huntingdon Ay. 

M. D., UaiTordky of Marylaad, 1880L 

A. Marshall Blliott, a. M., Associate in Romance Languages, 

241 N. CalYert St 

A. B., Harorford CoUogo, 1866^ aad A M., 1878 ; A B., Harrard UaiTorritj, 1868. 

Richard T. Ely, Ph. Di, Associate in Political Economy, 288 Madieon Ay. 

A. B.. Colombia CoUogo, 1876^ aad A M., 1879; FoUow of Colnmbia CoUogo, 1876-79 ; Fh. D., Uaiviraitf 
of Hoidolborg, 1879. 

Fabian Franklin, Ph. d., Associate m Mathematics, 258 Linden Ay. 

Fli. &« ColamMaa UaiTondkj, 1809; Fit. D., Johai Hopkiai Uaiyortiljr, 18801 

J. Franklin Jamison, Ph. d., Associate in History, 64 McCulloh St. 

A. B.. Amhorok CoUoga, 1879; Ph. D., Johaa Hopkias UaiTonily, 1883. 

Philip R. Uhler, Assodaie in Natural History* 218 W. Hofftaian St 

UbniiaB of tka FMhodj laatilBla, aa4 Frattiaat of tka Marylaad Aoadoai^ of SiitMW. 
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OxoBOE H. Williams, Ph. d., AsiodaU in Mineralogy. 48 Cathedral St. 

A. B^ Amhtnl OdUegt, 1878; Fh. D., UniTenltj of H«id«lb«rc 1882. 

HsHBT Wood, Ph. D., Associate in English. 67 Oak St. 

A. B^ EbkTtrferd Oolltf*, 1809; Fh. D^ UiilTtnilif of Lalpila, 1879. 

O. Thxodobk DippolDi Ph. D^ Insirueior in Qerman, 184 W. Madison St. 

Fh. IX, Boitoa UniTtnllrf, 1888. 

Edwabd M. Habtwxll, li. D., Ph. D., Insirueior in Physical OiUiure. 

87 Park Av. 

A. B.. Amhtm OoUtf*, 1878^ m4 A. IL, 1878 ; Ph. D., Johni BopUni UaiTtnify, 1881 j M. O., Miami 
Mwiioia OoU«ff«, 188S. 



HcJOH Nbwbll, Insirueior in Drawing. 



68 Lexington St. 



Chablbs L. Woodwobth, Jb., Insirueior in Elocution. 680 Madison A v. 

Anhml OoII«g«; Boiloa UaiTtniky Sohodl of Oratory, 1876. 

Hbbbebt W. Conk, a. B., Assistant m Biology. 

A. &, Boiloa UnlTonlty, 188L 

H. H. DoNALDSOK, A. B., Assistant in Biology. 

A.B^TaloOoUtgOkl879. 



125 Park Av. 



148 St. Paul St. 



Otto Luqoxb, Aseiatant m Biology. 
Habbt F. Beid, a. B^ Assistant in Physics. 

A. B.. Johu HopUu UalTtrtity, 1880. 



429 N. Carey St. 
76 Mt. y emon Place; 



Edwabd H. Spiekxb, Ph. D., Assistant in Greek and Latin. 

128 N. Paca St 

A. B., Johns BopUaa Uaivonlky, 1879, aaA Fh. D., 1888. 

Henbt a. Todd, a. R, Assistant in Romance Languages. The Brexton. 

A. B., PrimeeCoa CoUtgo^ 1878, Follow and Tutor ia Modora Laagnagoo ia Friaotkoa OoUogo, 1878-80. 



STUDENTS. 

Fellows bt Courtist. 

B. DoBSXT Co ALE. Baltimore. 215 Madison Av. 

Fh. D., Johni Bopkiai UnlTortity, 1881 ; Follow ia thia Uaivertikf , 1880-81, aad Aiiiotaat 
ia khi Ghomioal Laboratory, 1881-8S; Looturor oa ChtaUstry ia tho Uaivonity of Mary- 
land. Ckmtuitif, 

William P. Dubfek, Berkeley, Cal. 28 MeCulloh St. 

A. B., Uaiyonity of Miohigaa, 1878; Ph. D., Johaa HopUai Uairertity, 1888; FMlow of 
tUi UaiTortlty. 1881-88. MatknMUiet. 

Adolfh Gebbeb. Gtormanj. 28 MeOuUoh 8t. 

Ph. D., Uairortlty of Moaleh, 1888. fktUomie Lamgnagm, 

HxKBT B. GooDNow. Brooklyn, N. Y. 209 N. Howard SL 

A. B., Amhortt OoUogo, 1878; FoUow of thia Ualronity, 1888-83. PAyiieo. 

Abthub L. Kimball. ^lainfield, N. J. 186 St Paul St. 

A. B , Prlaootoa OoUogo, 1881 ; FoUow ia Soloaoo, Priaootoa OoUogo, 1881-3; FoUow of thia 
UaiTortity, 1888-83. FhnHet. 

Thomas W. Mills. Montreal, Quebec. 164 N. Eutaw St, 

A. B., UaiTorrity of Toroato, 1871, aad A. M., 1872; M. D., MeOUl UatTonity, 1878; 
L. B. & P. (Bag.) ; Doaoattrator of Phytiology aad Hiitology at MeOiU UaiYordty. 
BMogp, 

flsKBT L. OsBOBN. MadisoB, N. J. 266 N. Howard St, 

A. &• Woal^aa UaiTonity, 1878; Follow of this UaiTordty, 1881-aL BMogy. 

Bekbt N. Stokes. Moorestown, N. J. 24 McOuUoh St. 

8. B., Havorferd OoUogo, 1878 ; FoUow of thii UaiTortity, 1881-83. Ckmmutrg. 

HxvBT A. Short. New York City. 

A. B., Colaahia OoUog«, 1880; FoUow of Celaiabia OdUogo^ 1880-^88. €n$k. 

William C. Thateb. GeneTa, N. Y. 

A. B.,OolamhiaCoUogo^ 1878 ;ProteioriaBobartOoUog«, 1881-88. Laiim.Ue. 

* 

Albert L. Webster. Staten Island, N. Y. 87 Park Av. 

Fh. B., Talo CoUego, 1879; Topographor of U. S. Ooologloal Sarfoy. 1880-83. Biology mtd 
CktrntHrg, 

Sdmuvd B. WiLsoK. GeneTa, 111. (A) 

Fh. B., Talo OoUogo, 1878; Fh. D., Johao Bopkiaa Uaivonity, 1881 ; FoUow ia thii Ual- 

Tortity, 1879-81; aow ftudyiag ia tho Mariao Laboratory at Baploo aador Dr. Dohra. 

Biolofr* 

CIS) 
(A). Not aow to ■Ttaahmco ca Ibo Pojwnlly. 



(A) 
(A) 



Fellows. 

William M. Abkolt. New Brunswick, N. J. 213 W. Biddle 

Stotlgari GymaaaiaB, 1878; B. O., Now Bmaiwiok Thoologloal Boadaary, 1882. Orml 



GusTAY BissiNG. Baltimore. 

A. B^ Johaa Hopkiai Uaivonity, 1888. MathmnaUct. 

Adam T. Bbuce. New York City. 

A. &, Priaootoa OoUogo, 1881. Biologg, 

Archibald L. Daniels. Kendall ville, Ind. 

A. Bh UalTonity of Miohigaa, 1878. Malhtmatim. 

Ellery W. Dayis. Baltimore. 

B. B., UaiToni^ of Wioooaiia, 1879. JTalAoMoltM. 

Dayid T. Dat. Baltimore. 

A. B., Johaa Hopkiai Uairoralty, 1881. C!l«MMfry. 

John Dewet. Burlington, Yt. 

A.BnUaiTortifyofYormoat,1879. PAOoM^Ay. 

James B. Dugoan. Macon, Ga. 

A. B., Moroor UaiTonify, 1877, aad A M, 1880; M. D., 
Chemittrg. 

Alfbed Emebson. Baltimore. 

Ph. D., Uaivonity of Maaieh, 1881. GrtA. 

Abthub L. Fbothinoham. Bome, Italy. 

Ph. D., UalToroity of Lolpoie, 1883. Shtmitio Language. 

Elgin B. L. Gould. Oshawa, Ont 

A. B., Yiotoria Uairortlty, 1881. BUtorg, 

Abthub S. Hathaway. 

8. B., OoraoU Ualyoroity, 1879. 

William H. Howell. 



Decatur, Mich. 

Mathomatica. 



264 W. Lombard 

128 W, Madison 

118 W. Biddle 

28 MeCulloh 

266 N. Howard 

266 N. Howard 

880 N. Eutaw 
JolTorsoa Modloal CoUogo, 1 

218 N. CarroUion j 

182 W. Madison 

52 MeCkilloh 

205 N. Howard 

483 N. Mount 



Baltimore. 

A. B., Johai Hopkiao UaiTonity, 1881. BMogg. 

Hans C. G. yon Jagemann. Naumburg, Germany. 209 W. Biddle 

Naambarg OymnaaiBia, 1878. Modmtn LmmgmagM. 

Edwabd H. Keiseb. Allen town, Pa. 

S. B., Swarthaioro OoUog«, 188Q, aad 8. M., 1881. ChmiHrg. 

GusTAY A. LiEBiG, Jb. Baltimore. 

A. B, Johai Hopkiai UaiTortity, 1888. PAynof. 

C. W. Emil Miller. Baltimore. 

A. B., Johaa Hopkiai UaiTordly, 1882. tfrwk. 

Chables a. Peekins. Ware, Mass. 

A B., WUUami OoUogi, 1879. PAymot. 

Lewis T. Steyeits. Baltimore. 

A. B., Johai Hopkiai Uaivonity, 1882. Biohgg. 

Lewis W. Wilhelm. Baltimore. 

A. B, Johai Hopkiai UaiTOnity, 1880. Bistorg. 



266 N. Howard 

807 Si. Paul 

806 S. Sharp' 

8 MeCulloh 

121 Charles Si. . 

11 Edmondson . 



852 Linden . 

82 Bolion 

182 Madison . 

51 FT. Fayeiie 

641 W. Lombard 



Graduate Students. 

John J. Abel. ClcYeland, Ohio. 110 Edmondson . 

Ph. B., UaiTonily of Miohigaa, 1883. Biology <Mmd Cktmiatrg. 

Cyeus Adleb. Philadelphia, Pa. 

A. B., UaiTonity of Poaaqrlvaaia, 1883. ShomUic Languag^fi, 

Edmund K. Aldev. Marshfield, Mass. 

A B., Amhont 0allog«, 1880. EmglUh, Bistorg, He. 

Ethan A . Andeews. New York City. 

Ph. B., Yalo CoUogo, 1881. Biology, 

William W. Baden. Baltimore. 

A. B., Johai Hopkiai Uaivonity, 1881. Latin and Groek. 

William S. Baylet. Baltimore. 

A. B., Johai Hopkiai Uaivonity, 1883. C9k«mMlry amd Minoralogy. 

Edwabd W. Bemis. Springfield, Mass. 40 MeCulloh 

A B., Amhont OoUogo, 1880. Bi$torg, 

T. Ale;kis Bbbby. Baltimore, 247 Bolton 

A. B., Johai Hopkiai Uaivonity, 1882. Bi$lorg and PoltHoai Seienct. 

Hekby G. Beyeb. U. S. N. The Albi 

M. D., BoUovao Hbipital Modioal OoUogo, 1876 ; M. B. C. 8. (Eag.); Panod Anlataat i 
gooa, U. 8. N. Biology. 

Benjamin L. Bowen. Chili Station, N. Y. 

A. B., Uaivonity of Boohoitor, 1831. JTocfara Language. 

William S. Boyd, Jr. Kingstree, S. C. 

A. B., Davidioa CoUogo, 1882. Chomittry amd Biology. 

BiOHABD N. Bbackktt. Charleston, S. C. 

A. R, DavidMa OoUogo, 1881. Chtmi$try, 



48 MeCulloh 



120 N. Green 



266 N. Howard 
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Paul McD. Brick. Winnsboro, S. C. 266 N. Howard SL 

A. B^ EnkiB* College, 1883. Emglitk Md Folitieal SHmet, 

Jamks D. Bruce. Charlotte Co., Va. 66 Saraioga St. 

A. M., UniTtnltj of yirginia. 188S. Chtmutrp. 

Richard E. Burtc'T. Hartford, Conn. 182 W, Madison Si, 

A B., Trinitj Collog*. 1883. JBmgh»h, 

J. TsYis CoBB. Richmond, Kj. 64 MeCiUloh St. 

A. B., Conkral UniToniiy (Ky.), 1879, and A. M., 1883. Modmrn LtmgnagM. 

Alfred D. Crows. Baltimore. 116 W. Towntmd St. 

A. B^ GontTa CoUog*, 1874. Langitaget. 

Dayib R. Dewet. Burlington, Yt. 266 N. Howard St. 

A. B., XJniTortikj of Vermont, 1879. HiHary and PoHtieal 8ei«n«$, 

Thomas H. Dii^smore. York, Pa. York, Pa. 

A. B.. Uichlnnd UniTenitj (Kmmm). 1878, A. M^ 1879, and Fh. D., 1883. Chtmutry, etc 

Thomab Dixon, Jr. Shelby, N. C. Ill Charles SL Av, 

A. M., Wake Forest College, 1883. Butory and Politirnl ScimtM. 

Charles S. Dolley. Rochester, N. Y. 40 MeOuUoh St 

U. D., Unirereitj of PenneylTaaia. 1882. Biolofif, 

Frank Donaldson, Jr. Baltimore. lOSParAilv. 

A. B., Harvard UniToreitj, 1879; M. D., Unirerrikj of Marjland. 1883. Biology. 

Louis Duncan. Baltimore. 10 N. Carey St. 

U. 8. Naval Aeadtmy, 1880. Pkyaie* and Maihamatin. 

Charles G. Dunlap. Chillicothe, Ohio. 86 Boundary Av. 

A. B., Ohio Wedejan Unlvereitj, 1883. Engli$k. 

Albert E. Kqqe. Decorah, Iowa. 160 N. Eutaw St. 

A. B., Norwegian Lather College, 1879. EngluK fifermon, eis. 

Julian O. Kllinqer. Baltimore. 410 Park Av. 

U. 8. N^val Aeademj. 1883. Pkgtita and MatMtmatie$. 

Herbert C. Elmer. Rushford, N. Y. 16 McCuUoh St 

A. B., Cornell UniTeriit7, 1883. La*in and Orttk. 

William H. Emerson. Tunnel Hill, Ga. 218 Linden Av. 

U. 8. Naval Aeademj, 1880. ChmnUtrg and PkywUa. 

GusTAY A. EvENsoN. lola. Wis. 160 N. Eutaw St. 

A. B.. Norwegian Lather College, 1880. Antonid Ltmgwagta. 

Julius I. Faerber. Dorpat, Russia. 48 MeCuUoh St 

Unirersitj of Oorpat, Buda. MathtmaticM. 

John A. Fisher. Baltimore. 48 W. Monument St. 

Ph.B., IllinoU Weeleyaa Unirersitj, 1880. Bistary and Pkilomiphy. 

Joseph A. Fontaine. Bu6, France. 187 N. Eutaw St 

College of Nan<7, Franee, 1879. Botnanm Langmagm. 

Andrew Fossum. Elon, Iowa. 160 N. Eutaw St 

A. B.. Norwegian Lather College, 1883. Qrmk and Bi$tonf. 

liOUis Garthe. Baltimore. 98 HUl St 

A. B., Johns Hopkine Unlvereity, 1882. Modam La ng aagm . 

William S. Grayes. Liberty, Ya. 266 Linden Av. 

A. M., Waihington and Lee Unitereitj, 1889, and B. L., 1871. Ormk and Latin, 

George B. Haldeman. Cedarville, III. 16 MeOuUoh Si. 

A. a, Beleit CoUege, 1883. Biology. 

Cia.TT0N C. Hall. Baltimore. 142 Park Av. 

Pkytiet and MetthtmatieB, 

Albert A. Hanna. Baltimore. 281 Maryland Av. 

M. D., UniTorsitj of Maryland. 187&. Biology. 

Homer W. Hillter. Waupun, Wis. 262 IV. Hoffman St 

8. B., UntTonity of Wieeonein, 1882. Chomi$try, 

William P. Holcomb. Newtown, Pa. 266 N. Howard St 

B. L., Swarthmore CoUege, 1878, and M. L., 1881. Hbtory and PoHtieal S e im m . 

Andrew Holstad. Decorah, Iowa. 172 W. Biddle St 

A. B., Norwegian Lather College, 1881. Grmk and Latin. 

Sdwin C. Howell. Asburj Park, N. J. The Brexton. 

A. B., Harvard College, 1883. Mathomatie; 

Abel H. Huizinoa. Zeeland, Mich. 218 W. BiddU St 

A. B., Hope CoUege, 1880, and A M., 1883. Ormk and Soneftrii. 

Idward Ingle. Baltimore. 868 Linden Av, 

A. B., Johns Hopkins Universitj, 1882. Bitlory. 

Joseph J astro w.^ Philadelphia, Pa. 266 W. Lombard St. 

A. B., University of Pennsylvania, 1881 Philoa^hy and Logic 

Horace F. Jatne. Philadelphia, Pa. St James Hotel. 

A. B., University of Penn^lToala, 187% aad M. D., 1882. Blolsfy. 



66 i^. OrssnSL 



126 Park Av. 



George T. Kemp. Baltimore. 

A. B., Johns Hopkins Unlverslly, 1883. Biology. 

John H. Kennard, Jr« New Orleans, La. 

University of Lonisiana, 1883. Bistory and PoHtieal Seimet. 

Frederic S. Leb. Canton, N. Y. 266 N. Howard St. 

A. B., St. Lawrenee University (N.T.). 1878, and A. M., 1881. Biology. 

F. F. Carl Lbhmann. Hamburg, Germany. 266 N, Howard St 

LI*. D., University of GSMtngon, 1883. ShomiHe Langmagm, 

Charles H. Leyermore. New Haven, Conn. 268 N. Howard St. 

A. B., Yale CoUege, 1879. AMory mm! FolMenl Acmum. 

Gk>NZALES Lodge. Baltimore. 446 N. Mount St 

A. B., Johns Hopkins University, 1883. Oruk €md LaHm. 

Charles T. McClintock. Millersburg, Ky. 880 N. Eutaw St 

A. B., Kentaeky Weslcyan College, 1881. Biology and Chtmi$try. 

Irwin P. McCurdt. Frederick. Frederick. 

B. E., Indiana (Pa.) State Normal Sohool, 1876, aad M. £., 1878; A B., LafhyetU College, 

IbSO. Bmglith, 

William R. McDaniel. St. Michaels. 88 Mulberry St. 

A. B , Western Maryland College, 1880. Jfaf Acma<ie«, tie, 

Joseph S. Miller. York, Pa. 148 Mulberry St 

M. D., College of Physieians and Sargeons (Balto.), 1880. Biology and Chemittry, 

Park Morrill. Loudon, N. H. 47 CourtlandSt 

A. B^ Amherst College, 1881 ; U. 8. Signal Serviee. Pkyiet. 

Henry F. Nachtrieb. St. Paul, Minn. 210 Hoffman St 

8. B., University of Minnesota, 1888. Biology. 

Julius Nelson. Waupaca, Wis. 226 Druid Hill Av, 

S. B., University of Wiseoniln, 188L Biology. 

Henry B. Newson. Mt. Gilead, Ohio. 266 N. Howard St 

8. B., OlUe Wesleyan University, 1883. Ckemi$try and Pkyrieo. 

Henbt B. Nixon. Winfall, N. C. 28 McCidloh St 

University of North Carolina, 1878. Malkemaliet and Pkyrieo. 

William H. Osborne. Asheville, N. C. 142 N, Charles St 

A. M., Wake Forest CoUege. 1883. OrMk and Latin. 

Joseph T. Outen. Millersburg, Ky. 266 N. Howard St 

A. B., Ohio Wedeyan University, 1887, and A. M., 1870. Mathematiea and Pkynet. 

James Page. Baltimore. 81 W. John Si, 

A. Bh Johns Hopkins University, 1882. Pkyiet. 

Albert G. Palmer. Baltimore. 172 MeCuUoh St. 

A. B., Johns Hopkins University, 1882. Cktmitlry. 

Ernest M. Pease. Boulder, Colo. 226 Druid Hill Av. 

A. B., University of Oelendo, 1882. Latin. 

Mansfield T. Peed. Petersburg, Ya. 166 N. Sehroeder St 

AM., Randolph Maeon College, 1878. PAytvv chmI JfofiUnatMt. 

Cameron Piggot. Baltimore. 90 N. Fulton St 

M. D., UniversitT of Maryland, 1882. Ckmniotry, 

Robert J. Pratt. Albany, N. Y. 182 W. Madison St. 

C E.. Rensselaer Polyteehnlo Institau, 1883. Pkytiet. 

B. James Ramage. Newberry, S. C. 62 McCuUoh St. 

A B.. Newberry College, 1880. Bittory, 

Daniel R. Randall. Annapolis. 866 N, Charles St. 

A B., St. John's CoUege, 1888. Bioiory and PoKtieat Stimeo. 

Edson p. Rich. Brownville, Neb. 1 MeCuUoh St 

B. K, University of Nehraika, 1883. Bietory and PoHtioal Setme$. 

Pbrlee L. Bieman. Baltimore. 101 W. Monument St 

A B., Prineeten College, 1883. Cktmittry, Pkyaiet and Malkematiet. 

Xawrason Riggs, Jr. Baltimore. 82 Cathedral St 

A. B., Prineeton CoUege, 1883. BiMofy and PoKtieai Seieneo. 

Adoniram J. Robinson. Baltimore. 192 Mulberry St 

A. B., Johns Hopkins University, 1881. Pkilotopky, 

Edward B. Sanger. RockYille Centre, N. Y. 184 N. Charles St. 

O t ol ogy and Cktmiatry. 

Shosuki Sato. Sapporo, Japan. 64 MeCuUoh Si. 

Sapporo Agrionltaral CoUege (Japan), 1880. Butory and PoHtietd Kfomomy, 

Walter B. Scaife. Pittsburgh, Pa. 140 Cathedral St 

LL. B., University of Mlehlgan, 1880. Bitlory, tte, 

Edward M. Schaeffer. Baltimore. 828 Lexington St 

M. D., University of MaryUnd, 1880. Ckmnittry. 

Louis H. Schubart. New York City. 178 W. Lombard St 

8. B., College of the City of New York, 1882. Ckmmiotry and Pkytiet. 
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142 N. Charles St 



142 N. Charles Si, 



258 Linden Av. 



Sbadbaoh SiMPdOK. Westminster. WestmmsUr, 

A. B^ TrlBltj Oo11tg« (N. C ), 1873, mmI A. IL, 1875; FroflaMM la WMtera MmrjUad 

Albert Shaw. Grinnell, la. 71 McGulloh St. 

A. B., Iowa OoUcf*, 1879, tad A. M., 1882. Hwfory and PoKtictU Seimteti 

Moses SLAuaHTKR. Brooklyn, Ind. 226 Druid Hill Av. 

A. B., ladiMta Aabvrj UniTtraily, 188S. LtuU and Grmlu 

Evert B. Smedbs. Raleigh, 1) . C. 

A. Bn UniTtnilj of North CaroUma, 188S. ChtmUtrff, 

Preston Stamps. Milton, N. O. 

Ph. Ri, UaiTonify of North CaroUaa, 188S. Chtmittr}/, 

William B. Steel. Port Deposit. 

A. Bn LalkyotU GoUogo, 1879. and A. M.. 188S. HiHrn^ «md FoHUml Seimm. 

James £. Stout. Baltimore. 121 Mulberry St 

UaiTonity of Yirgiaiap 1809. Latin and Ortk. 

Henrt Taber. New York City. 

Ph.B.,TaIoColIogo,188S. Lojfie^He, 

Bond Y. Thomas. Baltimore. 

A. B.. HaTorford OoUcgo, 1881 Buktrf and PoNHeai Scimut, 

Albert H. Tolman. Pittsfleld, Mass. 

A. B., WHIiama CoIIogo, 1877. MnglUh, 

Charles D. Waller. Selma, Ala. 

A.B..EnkiBtGollof«,188S. XmgK$h and PolUimi ScUnM. 

Clarence D. Warner. Qranby, Mass. 

8. B., MaM. AfrlovUaral OoUtgo, 1881. Mathtmaliet and Ph^HcM, 

Frederick M. Warren, Durham, Maine. 



190 N. Calvert Si. 

817 Madison Av. 

8 MeCulloh St. 

266 N. Howard St. 

67 Bolton St 

82 Bolion St 



BUlorf. 



182 W. Madison St 
814 Linden Av. 



A. B., AmhonI CoUogt, 1880. JBomonm PAOolofy 

Henry C. Warren. Boeton, Mass. 

A. B., Harrard UnlTonitj, 1879. SantkriL 

Henrt V. Wilson. Baltimore. 

A. B., Johns Hopkini UniTonlty, 1883. Bwiogif, 

WooDROW Wilson. Wilmington, N. C. 146 N. Charles St. 

A.B..Prino«tonOoIlH^1879,andA.M.,1882. BiHorf and PoKtieal Soitnm. 

Thomas K. Worthinqton. Baltimore. 209 N, Howard St 

A. B., HaTorford Oolloga, 188S. Biatorg and PoUiimi Seitmm. 

Charles B. Wright. Akron, O. 8 MeOuUoh Si. 

A. B., Bnohtol Golltg^ (Ohio), 1880. MmgK$h, 

Arthur Yager. Georgetown, Ey. 268 N. Howard St 

A. B., Goorgotovn GoUofo, (Kjr.)i 1879. Butory and PoUUeal Scianm, 

Olossbrennkr Y. Yonce. Lutherville. Luiherville. 

A. B., Boaaoko Collogo, 1877, and A. M., 188S. Chtnittry. 

John H. Zweizig. Beading, Pa. 162 Franklin St 

A.&,MnhlcaborfCoU«f«,188L Ormk. 

(101) 



Members of the Historical Seminary. 

In addition to 27 elsewhere enroUed. 
Idoar Goodman. Baltimore. 814 HoUins Si. 

A. B., Johns Hopkiaa UaiTtnitj, 18S0; LLi B., UaiTtnity of Marylaad, 1881. 

Edwin Hebden. Baltimore. 877 N. Bond St 

Diokiaaon Gollogn. 

John Johnson. Baltimore County. MeDonogh P. O. 

A. ILt Johns Hopkins UniTtrsity, 1881. 

John C. Rose, Baltimore. 187 N. Fremont St 

LL. B., UniTonit J of Marylaad, 1882. 

Basil Sollebs. Baltimore. 279 Mosher St 

BaltiBoro atj Oelltgo, 1871. 

(8) 



Members of the Chesapeake Zodlogical Laboratory. 

Sbssion ov 1883. 
W. Bateson. Cambridge, Bng. 

8k. John's Oollogo, UniTtrtify of Cambridfo, Eng. 

Herbert W. Conn. Fitohburg, Mass. 

A. B., Boston UniTtnilj, 1881. 

J. E. Earlb. New York City. 

Oliyer p. Jenkins. Moore's Hill, Ind. 

A. B., Moon's Bill CoUogt. 1809. and A. M., 1871. 



Canton, N. Y. 



Montreal, Quebec. 
St. Paul, Minn. 
Madison, N. J. 



Frederic S. Lee. 

EnroUod aboyt. 

J. Platfair McMurrich. Toronto, Ont. 

Assistant in Biolocj, Univonity tf Toronto. 

Thomas W. Mills. 

Enrollod aboTO. 

Henry F. Nachtrieb. 

Bnnllod akors. 

Henrt L. Osborn. 

EnroUod aboTo. 

J. H. PiLLSBURT. Springfield, Mass. 

Professor of Natnrnl Seitasa, ^ringllold. Mass. 

Henrt Sswall. Ann Arbor, Mich. 

Ph. D., Johns Hopkins Unlnrsify, 1879 ; Profossor of Phjsiology, Unirsrsity of Mlehicaa. 

William E. Stratton. Baltimore. 

A. B., Johns Hopkins Univsrsity, 1888. 

Albert H. Tuttle. Columbus, O. 

8. B., Ponn^Waaia 8Ute OaUsge, 1868; PnfMsor of ZoSIogjr at Ohio StaU Unirtrsitj. 

Henrt V. Wilson. Baltimore. 

EnroUod aboro. 

Francis Winslow. U. S. N. 

Litnl. U. 8. N.; U. 8. Fish Oommission. 

(U) 



Matriculates. 



Joseph S. Ames. 

Shattnok SohooL 

Albert C. Appleoarth. 

Baliiaon City GoUsga. 

C. Walter Artz. 

Mr. J. T. Carlllt, Instnttor. 

Bichard H. Bayard. 

Mr. W. 8. Marston*s SebooL 

Thomas H. Buckler, 

Hanraxd OoUogo. 

John P. Campbell. 

Andnw Snudl Aoadtmy. 

Walter B. Canfield. 

Mr. Q. Q. Canj's SohooL 

George G. Carey, Jr. 

Mr. O. O. Caroj's SohooL 

Willlam K. Cromwell. 

Mr. H. W. Lnekstt, Instmetor. 

Charles W. R. Crum. 

Franklin and Manball OoUsgo. 

Eugene L. Crutchfield,* 

Mr. 8. Z. Amman, Instmotor. 

William R. DeWitt.» 

MoDonogh SohooL 

Alfred R. L. Dohme.* 

Frionds' High Sehool. 

William S. Eichblberger.* 

BalUmon Clry OoUogs, 1888. 

Harry English.* 

Wsshington High SohooL 

George B. Fadbley.* 

Mr. W. 8. Marslon's SohooL 

James C. Fifield.* 

PhUUps (AndoTtr) Aaadomj. 

Harry Friedenwald. 

Baltimon City OoUsga, 

William E. Gates.* 

Mr. Ooorgo Eastborn, Instmotor. 

Philip C. Gilbert.* 

Mr. G. G. Cany's SohooL 

John Glenn, Jr. 

Mr. G. O. Cany's Sohool. 



Faribault, Minn. 

Baltimore. 

Hagerstown. 

Baltimore. 

Baltimore. 



215 Druid Hill Av. 



632 W. FayetU St 



73 Edmondaon Av. 



41 Cathedral St 



185 K Charles St 



Charlestown, W. 7a. 852 N. Euiaw St 



Baltimore. 



Baltimore. 



48 Cathedral St 



265 N. Euiaw St 



Baltimore County. 94 W. Lombard St 



Jefferson. 



Baltimore. 



Baltimore County. 



Baltimore. 



Woodberry. 



263 N. Euiaw St 



(A) 
McDonogh P. O. 



27 Hollins St 



Woodberry. 



Washington, D. C. Washington, D. C. 



Baltimore. 
Kearney, Neb. 
Baltimore. 
Philadelphia, Pa. 
Gleucoe. 
Baltimore. 



443 W. FayetU St 

858 N. Euiaw St 

88 N. Euiaw St 

79 MeCulloh St 

Oleneoe. 

843 N. Euiaw St 
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Baltimore. 
Baltimore. 
Baltimore. 
Pylesville. 



Baltimore. 
Baltimore. 



Baltimore. 
Baltimore. 
Baltimore. 
Baltimore. 
Baltimore. 
Baltimore. 
Baltimore. 
Baltimore. 



Willi A.M L. Glknk. 

Mr. O. G. Cfj'9 SehooL 

Basil B. Gordon. 

Mr. H. W. La«k«tl. laitmelor. 

William C. L. Gorton. 

BAliimon City OoU«s«, l&iS. 

Joseph E. Harrt. 

MaryUnd Normal SdiooL 

Benjamin H. Hartooknsis. Baltimore. 

Baltimore Cit7 CoUos*. I88S. 

John Hinklet. 

Mr. O. G. Caroy't 8«hooL 

James S. Hodges.* 

St. PmiI'i Behool, Ooaoord, N. H. 

Junius 91. Horner.* Oxford, N. 0. 

UniTonlqr of Virgiaia. 

Theodore Hough. 

Mr. W. a MantoB't SebooL 

Charles H. Howard. 

Mr. W. 8. MarttoB'i School. 

BoBERT C. Johnston. 

Mr. W. 8. MarttoB't SehooL 

Arthur L. Lamb.* 

Mr. E. M. Lamb^ Instmelor. 

James A. Loane. 

Baltimoro City Oellfgo, 1882. 

John D. Lord, Jr. 

Mr. M. A. Nowoll, laatraelor. 

William P. Lyons. 

Lojola Collof*. 

Allan McLane. 

Mr. H. W. Laokott, lartraetor. 

Edgar G. Miller, Jr. Baltimore. 

Frionda' Avadomy. 

William R. Orndortf. 

BalUmoro Citj Collost, 1881. 

George D. Penniman. 

Baltimoro City CoUogo. 

William H. Perkins. 

Mr. W. S. MaratoB'i Sobool. 

John Pleasants. 

Mr. W. 8. MarstoB'i Sohool. 

BicHARD H. Pleasants.* 

Mr. H. W. Laokttt, lattrnetor. 

Harrt W. Price.* 

Baltimoro City CollofO, 188S. 

Moses R. Ryttenbrrg.* 

Baltimoro City CoUogo, 1883. 

Hugo Stein er. 

Baltimore City Collogo. 

George G. Stokes, Jr. 

Dr. J. C. M. Merillat, laatraetor. 

Frederick H. Wilkens. Baltimore. 

Frioadt* High SeliooU 1882. 

Langdon Williams.* 

Mr. W. S. MarttOB'i Sohool. 

William K. Williams.* 

Mr. W. 8. MarttoB'i SohooL 

Henrt p. Winoert.* 

WaahingtoB Ooaaty High SohooL 

Allan C. Woods. Baltimore. 

Mr. G. O. Caroy't SohooL 
oCooditioiially. 



Baltimore. 

Howard County. 

Baltimoro. 

Baltimore. 

Baltimore. 

Baltimore. 

Baltimore. 

Baltimore. 

Govanstown. 



Boston, Mass. 
Boston, Mass. 
Hagerstown. 



158 N. Charles SL 

27 Franklin St. 

88 S. Ann SL 

4 McCfuUoh St 

10 Harrison St. 

287 N. Charles St. 

83 Saratoga St. 

54 MeOulloh St. 

181 McCuUoh St. 

101 N. Charles Si. 

82 Franklin St. 

187 MeCulloh St. 

410 N. Eden St. 

145 Arlington Av. 

877 N. Oilmor St. 

87 Cathedral St. 

279 W. Baltimore St 

218 Oilmor St. 

St Denis P. O. 

207 Franklin St 

66 Mt Vernon Place. 

40 Cathedral St 

295 Myrtle Av. 

72 N. Front St 

23 HoUins St 

Oovansioum. 

266 IK. Lombard St. 

74 Cathedral St 

74 Cathedral St 

211 W. BiddU St 

874 Euiav) PL 
(B) 



Non-Matrioulatks. 
Course Preliminary to the Study of 

(Ondaates and BCatrlculates pursuing this Course are 
William W. Donaldson. Baltimore. 

PriaeotoB Collogo. 

Jere W. Lord. 

Mr. M. A. Ntwtll« laMreotor. 

Elbert T. Biddick.* 

Baltimoro City OdUoga. 

AuDLET H. Stow.* 

Baltimoro City Colloga. 

J. Tasset Waltemeteb.* 

Frioadi' High SohooL 

John R. Winslow. 

Frleada' School, Proridottoo, B. I. 
•CondltioatUj 



Baltimore. 
Hertford, N. 0. 
Baltimore. ' 
Baltimore. 
Baltimore. 



Special Students, 
W. Llotd Beyan, Baltimore. 

BoT. W. Kirkttf, lAStnutor. Lamffuaffm, 

Thomas L. Cole. Baltimore. 

Yirgiaia Thoologioal SoaUaary. Btbrtw ojmI Q rm k, 

Arthur T. Collins. Mt. Washington. 

Privato lattmotloB. Cktmittrif, 

J. Hill Dawson. Baltimore. 

FriaootoB Collogo. BMorj^ amd PolUieal 8eieme$, 

Albert A Doub. Hagerstown. 

WathiagtoB Oonmtj High SohooL Miterg. 

John L. Drain. Havana, Cuba. 

E. Doiohmaaa, Ph. D., lastraator. Biatory, 

George W. Edmond. Portland, Me. 

AoUiont Collogo. ChmnUtry mmd BM09y 

James A. Fink. Baltimore. 

Holy Croti Collogo, (Woroootor, Mtao.) Butorp, 

Henry A. Frederick. Douglass, Pa. 

Ffaillipo Aoadomy, AadoTor. Biatory, 

Jacob Grape, Jr. Baltimore. 

Baltimoro City CoUogo, 187& 

John S. Hughes. Baltimore. 

Baltimore City OoUogo. BUUnqt amd PoHtioml Scimea. 

Philip H. Friese. Baltimoro. 

laitniotor la Balti m oro City Collogo. PAtlooopAy, He, 

John H. Laessig. Baltimore. 

Marylaad Collogo of Fharmaoy. CAomufry. 

William B. D. Penniman. Howard County. 

Baltimoro City Collogo. Pkgnet. 

John H. Bamsburg. Frederick. 

Frirato laitniotloB. ChtmiHry amd Pkytica. 

Benjamin T. Boberts, Jr. North Chili, N. Y. 

UaiTorsity of Boohoitor. £«l»i», ote. 

David E. Boberts. Baltimore. 

FOBBOjlTaaia Stato Collogo. CkmmUtry. 

Charles H. Shinn. San Francisco, Cal. 

UaiTonity of Callftnia. BUlory «md PoUHeal 8ei«nc$. 

Henry B. Slack, Jr. La Grange, Ga. 

Marylaad CoUogo of Pharmaoy. Chtmiatrp, 

S. Tag ART Steele. Baltimore. 

UaiTonity of Virgiaia. Biotoffp. 

Michael D. Stein. Pittsburg, Pa. 

UalToroity of CaliCorala. Oimk attd LoCia. 

James £. Talmagr. Provo City, Utah. 

Lohigh Uaitonity. Cktmittrif and Biology. 

William J. Thomas. Baltimore. 

HsNRT M. Thomas. Bijtimore. 

UaTorford Collage. BMofy. 



Medicine 

enrolled aboTe.) 

108 Park Av. 

145 ArUngton Av. 

172 ZAndm Av. 

485 N. Mount St. 

a^ N. Carey St 

28 MeCuUoh St 



101 W.LanvaUSt 



65 MeCuUoh Si. 



Mt. Washington. 
70 W. Madison St 
268 W. Fayette St. 



1 Pearl St 



266 N. Howard St 



221 PrankUn St 



858 N. Euiav) St 



97 HUlen St 



238 Madison Av. 



158 N. Strieker St 



419 W. Fayetie St 

St Denis P. O. 

172 IV. Fayetie St 



259 Madison Av. 

7 IhmeSt 

8 MeCuUoh St. 

82 N. Green St 

92 ]V. Madison St 

144 Park Av. 

147 Eutaw St. 

10 S. Calhoun Si. 

817 Madison Av. 
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JOHNS HOPKINS 
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: I 



[No-1 



William Walz. 



Baltimore, 



Baltlmmra Gllj CtUts*. 9rmk tmd LmiUm, 



HSHBT H. WlXOAKD. 

BftUiMON Ciftj CoUtgtt. 

Douglas M. Wtlis. 



Baltimore. 



Baltimore. 



Ballimort Citj Ooll«c«* BiHorf. 



288 E. Madiwn St, 
272 MadU(m Av. 
215 Franklin St 

m 



Academic Staff. 

President and Professors, , , 8 

Lecturers, •••• 9 

Associate Professors, 8 

Associates, 8 

Instructors and Assistants, 10 



Skrollkd Studkkts. 

Graduates (including Fellows), 148 

Matriculates, 62 

Hon-Matrlculatos, 38 



The attendance upon the various courses of instruction 
schedule of classes is as follows : 



203 

shown by the 



Mathematics, 85 

Physics, 55 

Chemistry, 51 

Biology, 42 

Greek, 36 

Latin, , . . 86 

Sanskrit, etc, 16 

Shemitic Languages, .... 9 



German, 

Romance Languages, . . . 

English, 

History and Political Science, 
Philosophy, Logic, etc., . . . 

Drawing • 

Elocution, 



67 
80 
46 
85 
16 
80 
42 



Ekbolled Studxnts — 1876-88. 





QnduatoB 
(including 
Fellows). 


MatriculatM. 


NoD-Matric- 
ulates. 


Total En- 
rolled. 


Average At- 
tendance upon 
Public Lec- 
tures. 


1876-77...- 


64 


12 


28 


89 


60 


1877-78...- 


58 


24 


22 


104 


84 


1878-79...- 


68 


25 


85 


128 


96 


1879-80...- 


79 


82 


48 


159 


118 


1880-81...- 


102 


87 


87 


176 


186 


1881-82...- 


99 


45 


81 


175 


187 


1882-88...- 


125 


49 


80 


204 


148 


1888.84*... 


148 


62 


88 


288 


— 



* At the opening of the academic jear. 



Ciassifieaiion by Besidenees of Students. 



Maryland, (BalUmoro, 94), 
New York, ... 
PennaylTHnla, 
Maasachufletta, ... 
North Carolina, - 
New Jersey, . - . 
Ohio, - - • 

Iowa, - . • • 
Kentucky, ... 
South Carolina, 
Georgia, .... 
Ind.4ina, ... 



Michigan, 

Virginia, - • - 

Wiaooudn, 

California, - 

Connecticut, - 

District of Columbia, - 

Illinois, . . - 



-115 
17 

- 12 
10 

- 8 
6 

- 6 
4 

• 4 
4 
8 

- 8 
8 

- 8 
8 

- 2 
2 

- 8 
2 



Maine, - 
Minnesota. 
Nebraska, - 
Vermont, - 
Alabama, 
Colorado, - 
Louisiana, - 
New Hampshire, 
UUh, - 
West Virginia, 



Canada, 
Uermany, 
Cuba, 
England, 
France, 
Italy, - 
Japan, 
Buasia, - 



Students Enrolled above have been Graduated in 
the Institutions below named: 



Johns Hopkins UniTcrslty, - •25 

UniTersity of Maryland, - - . * ^ 

Amherst CoU^^e, - .... 5 

Princeton College, ... - 5 

UniTersity of Michigan, ... 4 

Norwegian Luther Coll^;e, - - 4 

UniTersity of PennsylTsnia, - - 4 

Tale College, 4 

Harrard UniTersity, - ... 8 

Haverford College, - - . . 8 

UniTersity of North Carolina, • - 8 

Ohio Wesleyan UniTersity, • . 8 

U. S. NaTal Academy, ... 8 

UniTersity of Wisconsin, • •> • 8 

Cornell UniTersity, - - - - 2 

DaTidson College, .... 8 

Erskine College, - • - • • 2 

Lafayette College, .... 2 

University of Munich, ... 2 

Swartlimore College, ... 2 

UniTersity of Vermont, ... 2 

UniTersity of Virginia, ... 2 

Wake Forest College, (N. G.) - - 2 

Williams College, .... 2 
Beloit College, . . . . • 
Boston University, . . . • 
Central UniTersity, (Ky.) ... 
Bellevue Hospital Medical College, 
Buchtel College, (Ohio), ... 
University of Cambridge, (England), 
UniTersity of Colorado, ... 
Columbia College, .... 
Geneva College, (Pa.) 
Georgetown CoUego, (Ky.) 



UniTersity of Gdttingen, . . . 
Highland UniTersity, (Kansas), 
Hope College, (Mich.) . . . . 
Illinois Wesleyan UniTersity, - 
Indiana Asbury UniTersity, 
Iowa College, ..... 
Kentucky Wesleyan UniTersity, 
University of Leipsic, ... 
UnivenUty of Louisiana, . . • 
Massachusetts Agrieiiltural Coll^^ 
Mercer University, - - - - 
University of Minnesota, 
McGill University, . . . . 
Moore's Hill College, 
Muhlenberg College, . - . • 
University of Nebraska - - - 
CollegeofCity of New rork, - 
Newberry College, .... 
New Brunswick Thcol. Seminary, 
Pennsylvania State College, - 
Bandolph Macon College, ... 
Rensselaer Polytechnic Institute* . 
University of Rochester, ... 
St. John's College, (Md.) ... 
St. I^wrence University, ... 
University of Toronto, ... 
Trinity College. (Conn.) • . . 
Trinity College, (N. C.) - - . 
Washington and Lee University, 
Wesleyan Univeraity, (Conn.) 
Victoria University, (Canada), . 
Western Maryland College, - 
College of Physicians and Surg. (Balto, 



n; 
1 



III 



I 



I . 



1 H 



RECENT APPOINTMENTS. 



Db. Paul Haupt, Professor of Assjrriology in the University of Gdttingen, having 
accepted a call to the Johns Hopkins University as Professor of the Shemitic Languages, 
entered upon his duties in September. Nine students are now enrolled under his 
instruction. Classes are organized in Hebrew, Arabic, Assyrian, Ethiopic, and Sumero- 
Accadian. A special room has been set apart as a library and working room for those 
who are engaged in Oriental Studies under the direction of Dr. Haupt in the ffliemitic 
tongue, and of Dr. Bloomficld in Sanskrit and the cognate languages. 



The enlarged facilities of the Biological Laboratory, and the call of Dr. Sedgwick to 
Boston after the announcements for the year were made, have caused several changes in 
the Biological staff, which, as organised for the current year, is as follows: 

Direelor, H. N. Martin, Professor of Biology. 

JHndor qf the Chetapeake Zoological Laboratory, W. K. Brooks, Associate Professor of 
Biology. 

Leeiuror for the current year on Botany, Professor William Trelease, of the University 
of Wisconsin. 

Leehtrer on Ptychology, Dr. G. Stanley Hall. 

AMtUtanltt H. H. Donaldson, H. W. Conn, and Otto Lugger. 



' 



The persons below named have been appointed by the UniTersity teachers of Modebm i 
Lamquaoks: 

Oorman: G. Theodore Dippold, Ph. D., Boston Univeiaity, 1888| late Instructor in the 
Boston University. 

BrtHoh : Henry A. TOdd, A. B., Princeton College, 1876, Fellow and Tutor in Princeton 
CoUflfe, 1876-80. 



Id addition to the facilities heretofore given, a conversational class has boen formed 
German by Dr. Lehmann, and in French by Mr. Fontaine, under the guidance resp 
tively of Mr. Elliott and Dr. Wood. 



The following promotions and appointments of gentlemen recently connected with t 
Johns Hopkins University have been reported at the office, viz. : 

Edward Barnbs, Graduate Student, 1882-83, Prqfeuor qf tha Higher aiathemoHet in . 
Bote Polytechnic InttUute, Torre Haute, Indiana, 

William H. CAaPKNTER, Fellow by Courtesy, 1881-83, Inetmctor in the Soandinaoi 
Languaget in Columbia College, 

R. DoRSKT CoALB, Ph. D., 1881, Fellow and Assistant, 1880-83, Lecturer on Chemietrp 
the Universilg qf Maryland, 

WiLLULM C. Day, A. B., 1880, Ph. D.. 1883, Fellow, 18S1-83, Prqfeuor qf Chemitlry a 
Phytiee in St. Jo\n'$ COUege, ArutapoUe, Maryland. 

Gborok & Ely, Ph. D., 1883, Fellow, 1881-^, Prqfessor of Malhemaiice in Buehtel CbBOi 
Ohio. 

William S. Flbmiho, Fellow, 1862-83, Prqfeeeor of Greek and German in Jknidi 
college. 

Kakichi Mitbukuri, Ph. D., 1888, FeUow, 1880-81, Prqfeeeor of ZMogy in the Vniven^ 
<ff TbJtio, Japan. 

William A. Noybs, Ph. D., 1882, Pntfeeeor qf Chemistry in the Univereiiy qf IbnneMee. 

Bkehabd F. O'Cohmor, Ph. D., 1883, Fellow, 1880^2, Inetrudor in /VwmA in Cblumt 
CbOege. 

William T. Sedgwick, Ph.D., 1881, FeUow, Assistant, and Associate in Biology, 1879-1 
AMrtdemt Pirqf^aeorqf Biology in the MateachueetliLuHiuteqflbGhnology, 
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ENUMERATION OF CLASSES, FIRST HALF-YEAR, 1883-4. 



Mathematics. (85 studenu). 

Classes meet in Booms 8 and 16. 

Algebra of Multiple Quantity: Professor Stlysstxr. Twice 
weeklj, Tuesday and Fridaj, 4 p. m. (6). 

Biasing. Dayis. Hathaway. Howell, E. C. 

Daniels. Duxfee. 

Matl^ematical Aetronomy : Dr. Stort. Three times weeklj, 
Monday, Wednesday, and Friday, 12 m. (2). 
Biasing. Nixon. 

Theory of Invariants : Dr. Stort. Three times weekly, Mon- 
day, Wednesday, and Friday, 10 a. m. (6). 

Bissing. Davis. Hathaway. Howell, E.C. 

Daniels. Durfee. 

Conic Sections : Dr. Stort. Twice weekly, Tuesday and Thurs- 
day, 1 p. m. (14). 

Ames. Faerber. Homer. Peed. 

DeWitt. Gilbert. McDanlel. Warner. 

Dohme. Gorton. Outen. Wingert.^ 

Eichelberger. Haldeman. 

Higher Plane Curves: Dr. Stort. Twice weekly, Tuesday and 
Thursday, 11 a. m. (2). 
Faerber. Nixon. 

Orheoretic€U Dynamics : Dr. Oraig. Twice weekly, Tuesday and 
Thursday, 10 a. m. (6). 

Daniels. Durfee. Hathaway. Nixon. 

Daris. 

Mathematical Theory of Sound: Dr. Oraiq. Three times 
weekly, Monday, Wednesday, and Friday, 11 a. m. (6). 

Biasing. Liebig, G. A. Perkins, C. A. Beid. 

Duncan. 

EUipttc Functions: ^Dr. Craio. Three times weekly, Monday, 
Wednesday, and Friday, 1 p. m. (4). 
Daniels. Faerber. Hathaway. Nixon. 

Mechanics: Dr. Franklin. Three times weekly, Tuesday, Thurs- 
day, and Friday, 10 a. m. (6). 

Duncan. Hall. HorrilL Perkins, C. A. 

Ellinger. Liebig, G. A. 

Total Differential Equations: Dr. Franklin. Twice weekly, 
Tuesday and Thursday, 11 a. m, (6). 

Crum. Peed. Pratt. Bieman. 

EUinger. Perkins, W. H. 

Determinants and Theory of Equations : Dr. Franklin. 
Three times weekly, Monday, Wednesday, and Friday, 11 a. m. (9). 

Crum. Faerber. Morrill. Pratt. 

DeWitt. Hall. Peed. Warner. 

EUinger. 

Differential and Integral Calculus : Dr. Franklin. Three 
times weekly, Monday, Wednesday, and Friday, 1 p. m. (16). 

Ames. Gilbert. Homer. Palmer, A. G. 

De Witt. Gorton. McDaniel. Bieman. 

Dohme. Haldeman. Newson. Warner. 

Eichelberger. HiUyer. Outen. Wingert. 



Physics. (56 StudenU). 

Classes meet in Rooms 3, 4, 7, 8, 9. 

Thermodynamics: Professor Rowland. Four times weekly, 
Monday, Tuesday, Thursday, and Friday, 9 a. m. (10). 

Daris. Ellinger. liebig, G.A« Perkins, C, A. 

Dnncmn. Hathaway. Morrill. Bdd. 

Durfee. giMball. 



Laboratory Work: Profxssor Rowland. Daily. (10 advanced 
students). 

Duncan. KlmbalL Perkins, C. A. Beid. 

EUingei Liebig, G. A. Pratt. Bieman. 

Good now. Morrill. 

M€0or Course: Dr. Hastings. Lecture, once weekly, Thursday, 

4 p. m. Laboratory work daily, especially Tuesdays. (16). 

^ Crum. Emerson, W. H. Keiser. Pratt. 

Day. D. T. Faerber. Newson. Bieman. 

DeWitt. Hall. Nixon. Warner. 

Ellinger. Hathaway. Peed. Webster. 

General Physics: Minor Couru: Dr. Hastings. Daily, 10a. m. 



(80). 

Ames. 

Bayard. 

Brackett. 

Buckler. 

Canfleld. 

Donald8on,W.W. 

Eichelberger. 

Fink. 



Fadeley. 

Gates. 

Gorton. 

Hartogensii. 

Homer. 

Laessig. 

Lamb. 

Lyons. 



McDanieL 
Outen. 

Penniman, G. D. 
Penniman,W.B.D. 
Perkins, W.H. 
Pleasants, B. H. 
Bamsburg. 



Biddick. 

Boberts, D. E. 

Smedes. 

Stamps. 

Waltemeyer. 

Winslow. 

Woods. 



Laboratory Work: {CUu9 in General Phy^icM): Dr. Hastikos 



and Mr. Rsid. 

Ames. 

Brackett. 

Buckler. 

Canfleld. 

Donaldson,W.W. 

Eichelberger. 

Fink. 

Fadeley. 



(29). 

Gates. 

Gorton. 

Hartogensis. 

Homer. 

Laessig. 

Lamb. 

Lyons. 



McDanieL 
Outen. 

Penniman, G. D. 
Penniman,W.B.D. 
Perkins, W. H. 
Pleasants, B. H. 
Bamsburg. 



Biddiek. 

Boberts, D.E. 

Smedes. 

Stamps. 

Waltemeyer. 

Winslow. 

Woods. 



Chemistry. (6i studenu). 

Classes meet in the Chemical Laboratory. 
Laboratory Work : Professor Rxmskn and Dr. Morsx. Daily. 
(61). 



Applegarth. 

Bayley. 

Boyd. 

Brackett. 

Bruce, J. D. 

Campbell. 

Canfleld. 

Coale. 

Collins. 

Day, D. T. 

Dinsmore. 

Duggan. 

Edmond. 



Emerson, W. H. 

Gilbert 

Gordon. 

Hartogensis. 

HUlyer. 

Hinkley. 

Johnston, B. C. 

Keiser. 

Laessig. 

McCUntock. 

Miller, R G. 

Miller, J. S. 

MilU. 



Newson. 

Omdorff. 

Palmer, A. G. 

Piggot. 

Pleasants, J. 

Bamsburg. 

Bieman. 

Boberts, D. E. 

Byttenberg. 

Sanger. 

SchaefTer. 

Schubart 

Simpson. 



Slack. 

Smedea. 

Stamps. 

Steiner. 

Steyens. 

Stokes, H. N. 

Talmage. 

Wala. 

Webster. 

Wiegand. 

Wylle. 

Yonce. 



General Chemistry : Professor Rkmsxn. Daily, except Friday, 
9 a. m. (27). 



Brackett. 

Canfleld. 

Dinsmore. 

Edmond. 

Emerson, W. H. 

Gilbert. 

Gordon. 



Hartogensis. 
Hinkley. 
Miller, E. G. 
Miller, J. a 
Omdorff. 
Pleasants, J. 
Bamsburg. 



BiemaB. 

Boberts, D. E. 

Byttenberg. 

Sanger. 

Schaeffer. 

Slack. 

Smedes. 



Stamps. 

Steiner. 

Talmage. 

Wala. 

Webster. 

Wylie. 



Physical Chemistry and Chemical Philosophy: Profxs- 
SOR Remssn. Lecture, once weekly, Friday, 9 a. m. (82). 



Bayley. 

Boyd. 

Brackett. 

CampbelL 

Collins. 

Day, D. T. 

Duggan. 

Edmond. 



Emerson, W. H. 

Gordon. 

HiUyer. 

Johnston, B. C. 

Keiser. 

Laessig. 

MUler,J.S. 

Mills. 



Newson. 
Omdorff. 
Palmer, A. G. 
Piggot. 
Bieman. 
Boberts, D. E. 
Sanger. 
Schaeflfer. 



Schubart. 

Simpson. 

Slack. 

Smedes. 

Stamps. 

Stokes, H. N. 

Talmage. 

Webster. 



Analytical Chemistry : Dr. Morse. Four times weekly, Mon- 
day, Tuesday, Wednesday, and Thursday, 9 a. m. (8). 

Boyd. Billyer. Laessig. Newson. 

CampbelL Johnston, B. C Mills. Schubart. 
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Slack. 
Steele, 8. T. 
Talmage. 
Webster. 



Mineralogy : Db. Williams. Lectures three times weekly, Mon- 
day, Wednesday, and Friday, 4 p. m., and practical work, Saturday 

9 a. m. to 12 m. (9). 

Bayley. Newson. Piggot. Talmiigo. 

Collins. Palmer, A. O. Sanger. Yonce. 

HiUyer. 

BiolOCy. (42 Students.) 

Classes meet in the Biological Laboratory. 
Q^nertU JBiology : Profsssor Martin. Three times weekly, 
Monday, Tuesday, and Thursday, 11 a. m. (19). 

Abel. Duggan. Jobnston, B. C. 

Andretrs. Edinond. McClintock. 

Brace, A. T. Haldeman. Miller, J. S. 

Boyd. Hanna. Kelson. 

Campbell. Jayne. Boberts, B. T. 

Animal Physiology and Histology: PRorsssoR Martin. 
Three times weekly, Monday, Wednesday, and Friday, 10 a. m. 
(12). 

Abel. Friedenwald. Jastrow. ^ McClintock. 

Andrews. Hanna, Kemp. Nelson. 

Bruce, A. T. Jayne. Lord, J. W. Wilson, H.Y. 

AnimfU Morphology : Dr. Brooks. Twice weekly, Monday and 
• Thursday, 9 a. m. (12). 

Andrews. Howell, W. H. Lee. Nelson. 

Brace, A. T. Jayne. Mills. Osbom, H. L. 

Conn. Kemp, Nachtrieb. Stevens. 

Man^tnalian Anatotny: Mr. Conn. Twice weekly, Tuesday 
and Thursday, 10 a. m. (8). 

Abel. Friedenwald. Lord, J. W. Nelson. 

Andrews. Kemp. McClintock. Wilson, H.Y. 

Osteology: Mr. Conn. Twice weekly, Wednesday and Friday, 11 

a. m. (10). 

Andrews. Haldeman. Miller, J. S. Boberts, B.T* 

Boyd. Johnston, B. C Nelson. Talmage. 

Campbell. McClintock. 

JjaboriUory Work: Professor Martin, Mr. Donaldson, Mr. 
Conn. Daily, 9 a. m. to 5 p. m. (81). 



Abel. 


Edmond. 


Kemp. 


Osbom, H. L. 


Andrews. 


Friedenwald. 


Lee. 


Boberts, B. T. 


Beyer. 


Haldeman. 


Lord, J. W. 


Steele, 8. T. 


Boyd. 


Hanna. 


McClintock. 


Sterens. 


Brace, A. T. 


Howell, W. H. 


Miller, J. a 


Talmage. 


Campbell. 


Jastrow. 


Mills. 


Webster. 


Donaldson, F. 


Jayne. 


Nachtrieb. 


WUson, H. V. 


Doggan. 


Johnston, B. C. 


Nelson. 





Marine Ztaboratory: Dr. Brooks. At Hampton, Ya., during 

the summer months. (15). 

Bateson. Lee. Osbom, H.L. Tattle. 

Conn. McMurrich. Pillsbury. Wilson, H.Y. 

Earle. Mills. Sewall. Winslow. 

Jenkins. Nachtrieb. Stratton. 



Greek. (86 StudenU). 

Classes meet in 181 K. Howard St. 

Seminary: Professor Gilderslekyk. Twice weekly, Monday 

and Wednesday, 12 m. (18). 

Amolt. Haidnga. Lodge. Miller, C. W. E. 

Emerson, A. 



Baden. 
Blmer. 



Glenn, J. 
Orayes. 



Slaughter* 
Stout. 



Holstad. 
Osborne, W. H. 

Historiography : Professor Oildxrsleeyx. Weekly, Thursday, 
12 m. (12). 

Axnolt. Emerson, A. Holstad. Osborne, W. H. 

Baden. Glenn, J. Huisinga. Slaughter. 

Elmer. QraTes. Miller, a W.E. Stout. 

Ck>mposition and TransUMon: Professor Gilberslxxyx. 
Twice weekly, Tuesday and Friday, 10 a. m. (10). 

Amolt. Qrayes. Lodge. Slaughter. 

Elmer. Holstad. Miller, d W. E. Stout. 

Glenn, J. Huisinga. 



Thucydides, bk. yti: Professor C. D. Morris. Four 
weekly, Tuesday, Wednesday, Thursday, and Friday, 12 m. | 

Beyan. Glenn, J. McLane. SUughte 

Fink. Howard. Pease. Wals. 

FosBum. Loane. Boberts, B. T. Wilkens. 

Homer : Iliad : Professor C. D. Morris. Weekly, Wedn 
9 a. m. (6). 

Alden. Egge. Stein. Tolman. 

Dunlap. Fossum. 

Lysias: Dr. Spieker. Four times weekly, Tuesday, Wcdn 
Thursday, and Friday, 11 a. m. (8). 

Fossum. Hodges. Uoagh. Williami 

Harry. Homer. Stein. Willianu 

Ifetv Testament Criticism : Mr. Harris. Twice weekly, 
day and Thursday, 9 a. m. (5). 

Beyan. Glenn, W. L. James. Stout. 

Dunlap. 

Prose Composition: 

Class A. Professor C. D. Morris. Weekly, Monday, 12 m. 

* Walr. 

Wilkens 



McLane. 
Boberts, B. T. 



Bevan. Glenn, J. 

Fink. Howard. 

Foesum. Loane. 

Class B. Dr. Spieker. Weekly, Monday, 11 a. m. 

Fossum. Hodges. Hough. 

Harry. Homer. Stein. 



(8). 

Williami 
Willianu 



Classical Antiquities: Dr. Emerson. Twice weekly, Ti 
and Thursday, 4 p. m. (4). 
Lodge. Pease. Slaughter. Wilkens 

Iiatill. (86 StudenU). 

Classes meet in 181 K. Howard St. 

Seminary : Terence : Dr. Warren. Twice weekly, Tuesdf 
Friday, 11 a. m. (12). 

Baden. Holstad. 

Elmer. Huisinga. 

Grares. Lodge. 

Palaeography : Dr. Warrek. 

(10). 

Elmer. Lodge. Pease. 

Graves. Miller, C.W. E. Slaughter. 

Holstad. Osbome,W. H. 

Dr. Warrek. 



Miller, C. W. E. 
Osborne, W. H. 
Pease. 



Slaughte 

Stout. 

Zweizig. 



Weekly, Wednesday, 11 



Stout. 
Zweisig. 



Aulns Oellius: 

(10). 

Elmer. 
Glenn, J. 
Graves. 



Weekly, Thursday, 10 



McLane. 
Pease. 
Pleasants, J. 



Boberts, B. T. 
Slaughter. 



Stout. 
Wals. 



Cicero and Pliny's Letters : Dr. Warrek. Three times w 
Tuesday, Wednesday, and Friday, 10 a. m. (5). 

Glenn, J. Pleasants, J. Boberts, B. Tj Walz. 

McLane. 

The meetings on Wednesday are deyoted to reading Latin at sight. 

Lucretius : Professor C. D. Morris. Four times weekly, 
day, Wednesday, Thursday, and Friday, 10 a. m. (4). 
Bevan. Loane. Stein. Wilkens. 

The meetings on Wednesday are deyoted to reading Latin at sight. 

Livy: Dr. Spieker. Four times weekly, Tuesday, Wedne 

Thursday, and Friday, 9 a. m. (16). 

Doub. Frederick. Howard. 

English. Harry. Pleasants, R. H. 

Fadeley. Hodges. Price. 

Fifield, J. C. Hough. Scaife. 

Prose Composiiion: 

doss A : Dr. Warrek. Weekly, Monday, 10 a. m. 

Glenn, J. Pleasants, J. Boberts, B. T. 

McLane. 

Class B: Professor C. D. Morris. Weekly, Monday, 10 
Bevan. Loane. Stein. Wilkens. 



Williams, 
Williams, 
Woods. 



(5). 
Wals. 



NOVKMBKB, 1883.] 



UNIVERSITY CIRCULARS. 



25 



Cla99 C: Dr. Sfieker. Weekly, Monday, 9 a. m. 
Doub. Frederick. Howard. 

English. Harrj. Pleasanto, R. H. 

Fadeley. Hodges. Price. 

Fifield, J. C. Hough. Scaife. 



(15). 
Williams, L. 
Williams, W. K. 
Woods. 



SliemitiO I«angaase8« Professor Haupt. (9 Students). 

Assyriological Exercises* (For advanced Assyriologists, in- 
cluding reading At sight of bilingual texts). Two hours weekly, 
Saturday, 12-2 p. m. (1). 
LebinaDD. 

SutnerO'AcccLdian: Weekly, Monday, 2-4 p. m. (4). 

Adler. Arnolt. Frothingham. Lehmann. 

Assyrian : Twice weekly, Tuesday and Thursday, 3 p. m. (5). 
Adier. Gaebelein. Frothingham. Lehmann. 

Arnolt. 

Arabic: Weekly, Wednesday, 8 p. m. (6). 

AdIer. Cole. Huizinga. Lehmann. 

Arnolt. 

Hebrew: Twice weekly, Tuesday and Thursday, 4 p. m. (8). 
Adler. Cole. Grape. Huizinga. 

Arnolt. Frothingham. Harris. Lehmann. 

JEthiopic : Weekly, Wednesday, 4 p. m. (6). 

Adler. Frothingham. Harris. Lehmann. 

Arnolt. Gaebelein. 

Sanskrit and the ooniparative grammar off 
the cognate langnages. Dk, Bloomtield. (15 stu- 

denU). 

Classes meet in 187 K. Howard St. 

Elementary Sanskrit : Twice weekly, Tuesday, 9 a. m. ; Friday, 
12 m. (4). 
Adler. Huizinga. Jagemann. Tolman. 

Advanced Sanskrit: 

^akuniala : Weekly, Saturday, 10 a. m. (3). 
Spieker. Todd. Warren, H. C 

Kau^ika-Suira (from the Manuscripts) ; Weekly, Tuesday, 3 p. m. (1). 
Warren, H. Ci 

Rig Veda : Weekly, Wednesday, 10 a. m. (4). 
Lehmann. Spieker. Todd. Warren, H. C. 

Fali : Weekly, Thursday, 10 a. m. (1). 
Warren, H. C. 

(Jomparative Philology : Weekly, Monday, 4 p. m. (13). 

Adler. Evenson. Jagemann. Tolman. 

Arnolt. Holstad. Lehmann. Wilkens. 

Burton. Huizinga. Spieker. Wright. 

German. (57 studenu.) 

Middle HigJ^ German : Dr. Difpold. Twice weekly, Monday 
and Thursday, 9 a. m. (3). 
£gge. Gates. Wright. 

Stilubungen and Syntaoi^: Mr. Raddatz. Second Wednesday 
of each month, 2.30 p. m. (6). 
Dohme. Friedenwald. Gates. Glenn, J. 

Beast Epic and Middle Low German: Dr. Gerbxb. 

Weekly, Wednesday, 4 p. m. (5). 

Egge. Emerson, A. Tolman. Wright. 

Evenson. 

German Literature (Lectures in Oerman): Dr. Dippold. 
Alternate Saturdays, 10 a. m. (11). 

Artz. DeWitt. Gates. Tolman. 

Bo wen. Dohme. Loane. Wright. 

CromweU. Egge. Miller, E. G. 

{Major Course). 
Goethe: Faust: Dr. Dippolt). Twice weekly, Tuesday and Friday, 
10 a.m. (9). 

Arts. Cromwell. Dohme. Tolman. 

Alden. DeWitt. Miller, E.G. Wright. 

Cobh. 



Lessing: Nathan d. Weiae: Da. Pippold. Twice weekly, Mon- 
day and Wednesday, 10 a. m. (6). 

Arts. DeWitt. Grares. Miller, E.O. 

Cromwell. Dohme. 

JPtose Composition: Mb. Raddatz. Weekly, Thursday, 2.80 
p. m. (11). 

Arts. Dohme. Glenn, J. Tolman. 

Cromwell. Friedenwald. Biiller, E. G. Wright. 

De Witt. Gates. Perkins, W. H. 

(Minor Course,) 

Schiller f Maria Stuart: Dr. Dippold. Twice weekly, Tuesday 
and Thursday, 11 a. m. (22). 

Ames. Fadeley. Lyons. Stow. 

Burton. Fifield, J. C McDaniel. Waltemeyer. 

Cobb. Fink. Penniman,W.BJ). Winslow. 

Donaldson.W.W. Gilbert Ramage. Wiegand. 

Doub. Hartogensis. Biddick. Wingert. 

English. Lord, J. D. 

Goethe : Egmont : Dr. Dippold. Twice weekly, Wednesday and 

Friday, 11 a. m. (20). . 

Ames. Fifield, J. C Lyons. Stow. 

Donaldson,W.W. Fink. McDaniel. Waltemeyer, 

Doub. Gilbert. Fenniman,W.B.D. Winslow. 

English. Hartogensis. Biddick. Wiegand. 

Fadeley. Lord, J. D. Smedee. Wingert. 

Prose Composition : Mr. Raddatz. Weekly, Friday, 2.80 p. m. 
(24). 

Ames. English. Johnston, R. C. Biddick. 

Cobb. Fifield, J. a Lord, J. D. Slaoghter. 

Donaldson,W.W. Fink. Lyons. Stow. 

Doub. Gilbert McDaniel. Waltemeyer. 

Eichelberger. Gorton. Penniman,W.B.D. Wiegand. 

Ellinger. Hartogensis. Price. Winslow. 

Minor Course : Second Section : Dr. Dippold. Thrice weekly, 
Monday, Wednesday, and Thursday, 2.30 p. m. (15). 

Brackets Cobb. Lamb. Slaughter. 

Brioe. Doub. Newson. Waller. 

Buckler. Dunlap. Outen. Williams, W. K. 

Burton. English. Sato. 

Classes for German Conyersation meet twice weekly, Wednesday and Bator- 
day, 9 a. m. 



Romance Languages. (30 students). 

Classes meet in 111 W. Monument St. 
Advanced Courses: Provencal: Anglo Norman: Old French: 
Portuguese: Mr. Elliott. (4 classes.) Four times weekly, Mon- 
day, Tuesday, Wednesday, and Thursday, 10 a. m. (5). 
Bowen. Jagemann. Osborne, W.H. Warren, F.M, 

Fontaine. 

Advanced Courses : Spanish and Portuguese Didlecis : Oomparative 
Orammar of Romance Languages : Ladinian : Mr. Elliott. (8 
classes.) Three times weekly, Tuesday, Wednesday, and Thursday, 
11 a. m. (6). 

Bowen. Jagemann. Todd. Warren, F.IL 

Fontaine. 

French Philology, PhoneHcs, etc* : Mr. Elliott. Weekly, 
Monday, 9 a. m. (8). 

Bevan. Fink. Lyons. ' Warren, F. M. 

Bowen. Fontaine. Osborne, W.H. Wiegand. 

ItiUian : Mr. Todd. Three times weekly, Monday, Tuesday, and 

Wednesday, 9 a. m. (9). 

Bowen. Kemp. Perklns,W. H. Wiegand. 

Fink. Lyons. Warren, F.M. Wilkens. 

Fontain% 

Spanish : Mr. Todd. Twice weekly, Thursday and Friday, 9 a. m. 

(8). 

Arnolt. Kemp. Lord, J. W. Warren, F.M. 

Bowen. Lord, J. D. Perkins, W.H. Wilkens. 

Prench : Major Course : Mr. Todd. Four timet weekly, Tues- 
day, Wednesday, Thursday, and Friday, 1 p. m. (6). 
Beyan. Fink. 08borne,W.H. Wiegand. 

Drain. Lyons. 
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I^reneh : Minfkr Course : Mr. Todd. Daily, 12 m. (18). 

Adier. Egge. Johnston, B. C. Penninuin,W.B.D. 

Carey. Fifield, J. C. Laeasig. PleaaanU, B. H. 

Conn. Hinkley. Lord, J. D. BtoWi 
Drain. 

One ezercise weeklj of both the Major and Minor Courses is devoted to 
Proee Composition. Classes for French Conversation also meet daily. 



English. (46 students.) 

Classes meet in 111 W. Monument St. 
Old Saxon : Beliand: Dr. Wood. Weekly, Thursday, 12 m. (4). 
E^gge. EyenBon. Tolman. Wright. 

AnglO'Saooon : Advanced Course: Beowulf: Dr. Wood. Twice 
weekly, Monday and Wednesday, 10 a. m. (6). 

Crum. ErenBon. Tolman. Wright 

Btee. 

(Major Course). 

Anglo-Saxon: SweeV9 Reader: Dr. Wood. Twice weekly, Mon- 
day and Wednesday, 12 m. (8). 

Alden. Barton. Danlap. Stein. 

Brice. Cobb. Gates. Waller. 

JEkirly English : 1800-1400 A, D, : Morris and SkeaVa Speeimene, 
Fart II. ; Dr. Wood. Twice weekly, Tuesday and Friday, 12 m. 
(8). 

Alden. Burton. Danlap. Gates. 

Brice. Cobb. Egge. Waller. 



{Minor Course). 
English BhoneHcs: Dr. Wood. Weekly, Monday, 11 a. m. 

Alden. Cobb. Gates. Waller. 

Brice. CromirelL Tolman. Wilkens. 

Burton. Dunlap. 



(10). 



Early English: Chaucer: Dr. Wood. 
a. m. (10). 

Alden. Cobb. Gates. 

Brice. Cromwell. Stein. 

Burton. Dunlap. 



Weekly, Wednesday, 11 



Waller. 
Wilkens. 



Shakespeare: Hamlet: Dr. Brownb. Twice weekly, Tuesday 
and Thursday, 11 a. m. (9). 

Alden. Cobb. Dunlap. Waller. 

Brice. Cromirell. Gates. Wilkens. 

Barton. 

Qrammatical and Rhetorical Exercises : Dr. Wood. 
Weekly, Friday, 11 a. m. (10). 

Brice. Cromwell. Gates. Waller. 

Burton. Egge. Stein. Wilkens. 

Cobb. Fisher. 

English lAterature: (P. H. E. Couree) : Dr. Browne. Twice 
weekly, Wednesday and Thursday, 12 m. (81). 



Ames. 


English. 


Homer. 


Biddick. 


Bayard. 


Fadeley. 


Hough. 


Waltemeyer. 


Buckler. 


Fifleld, J. a 


Howard. 


Williams, L. 


CromwelL 


Frederick. 


Lamb. 


Williams, W. K. 


Doub. 


Friedenwald. 


McDanieL 


Winslow. 


Dohme. 


Gorton. 


Omdorff. 


Woods. 


Donaldson^W.W. 


Harry, 


Price. 


WyUe. 


Efehelberger. 


Hodgea. 


Pleasants, R. H. 





History and Politioal Soienoe. (85 studenu). 

Seminary : Dr. Adams. Weekly, Friday, 8-10 p. m., in Bluntschli 
Library. (82). 



Alden. 


Gould. 


Bemis. 


Holcomb. 


Berry. 


Hebden. 


Dewey, D. B. 


Ingle. 


Dewey, J. 


Johnson, J. 


Dixon. 


Kennard. 


Fisher. 


Leyermore. 


Goodman, 





RandalL 

Rich. 

Biggs. 

Bose. 

8ato. 

Scaife. 

Shaw. 

Shinn. 



Sellers. 
Steel, W. B. 
Thomas, B. T. 
Warren, F. M. 
Wilhelm. 
Wilson, W. 
Worthington. 
Yager. 



American History: Dr. Adams. Weekly, Thursday, 12 m. 



in Bluntschli Library. (27). 



Alden. 

Bemis. 

Berry. 

Dewey, D.B. 

Dixon. 

Fisher. 

Gould. 



Holcomb. 

Ingle. 

Kennard. 

Levermore. 

Ramage. 

Randall. 

Rich. 



Rigga. 

Sato. 

Scaife. 

Shaw. 

Shinn. 

Steel, W. B. 

Thomas, B. T. 



Thomas, W. J, 
Warren, F. M. 
WUhelm. 
Wilson, W. 
Worthington. 
Yager. 



Ctiurch History : Dr. Adams. 
day, 11 a. m., in Boom 9. (22). 

Alden. Drain. 

Applegarth. Fisher. 

Artz. Fossum. 

Bayard. Glenn, J. 

Dawson. Glenn, W. L. 

Dewey, D. R. Holcomb. 



Twice weekly, Monday and Tues 



James. 

McLane. 

Randall. 

Rigga. 

Ryttenberg. 



Steiner. 
Steel, W. B. 
Thomaa, B. T. 
Warren, F. IJL 
Worthington. 



International Law: Dr. Adams. Three times weekly, Monday 
Tuesday, and Wednesday, 12 m., in Bluntschli Library. (2G). 



Arts. 


Holcomb. 


Randall. 


Steel, W. R 


Berry. 


Ingle. 


Rich. 


Thomas, B. T. 


Dewey, D. B. 


James. 


Sato. 


Wilhelm. 


Dewey, J. 


Kennard. 


Scaife. 


Wilson, W. 


Dixon. 


Leyermore. 


Shaw. 


Worthington. 


Drain. 


Lyons. 


Shinn. 


Yager. 


Gould. 


Ramage. 







PoUtiaU Economy: Advanced Oouree: Dr. Ely. Three time 
weekly, Monday, Wednesday, and Friday, 4 p. m., in Bluntschl 
Library. (26). 



Bemis. 


Ingle. 


Riggs. 


Thomas, W. J. 


Berry. 


Kennard. 


Sato. 


Waller. 


Brice. 


Leyermore. 


Shaw. 


Wilhelm. 


Dewey, D. R. 


Ramage. 


Shinn. 


Wilson, W. 


Dixon. 


Randall. 


Steel. W. B. 


Worthington. 


Gould. 


Rich. 


Thomas, B. T. 


Yager. 


Holcomb. 









English Consiitutional History : Stubba' Select Charters : Dm 
Jameson. Weekly, Friday, 12 m., in Room 9. (10). 

Arta. Lyons. Thomas, B. T. Worthington. 

Dewey, D. R. Randall. Wilson, W.» Yager. 

Leyermore. Scaife. 

English and French History : Dr. Jameson. Three time 
weekly, Wednesday, Thursday, and Friday, 11 a. m., in Room 9. (12) 

Applegarth. Dawson. Howard. Riggs. 

Artz. Drain. McLane. Ryttenber^g. 

Bayard. Glenn, W. L. Randall. Steiner. 

Political Bkonomy : Undergraduate Course: Dr. Ely. Daily 
1 p. m., in Room 9. (18). 

Applegarth. Drain. Hughes. Pcnuiman, G.I 

Arta. Glenn.W. L. Kennard. Price. 

Brice. Hinkley, Lord, J. W. Riggs. 

Carey. Holcomb. Miller, E.G. Scaife. 

Dawson. Howard. 

Introductory Historical Lectures : (P. B. E, Course) : Db 
Adams. Weekly, Friday, 12 m., in Room B, 111 W. Monument 8t 
(84). 



Ames. 


Fisher. 


Hughes. 


Stein. 


Bayard. 


Friedenwald. 


Lamb. 


Waltemeyer, 


Buckler. 


Gorton. 


McDaniel. 


Williams, L. 


Dohme. 


Harry. 


Orndorff. 


Williams, W. X 


I>onaldson,W.W. 


Hartogensis. 


Pleasants, R. H. 


Wingcrt. 


Doub. 


Hodges. 


Price. 


Wiuslow. 


Eichelberger. 


Holcomb. 


Riddick. 


Woods. 


English. 


Homer. 


Steel, W. B. 


Wylie. 


Fadeley. 


Hough. 







Greek and Ronuin History: (P. H, E. Course): Dr. Jamesoii 
Twice weekly, Monday and Tuesday, 12 ra., in Room B, 111 W 
Monument St. (81). 



Ames. 


Fadeley. 


Hough. 


Waltemeyer. 


Bayard. 


Frederick. 


Hughes. 


Williams, L. 


Buckler. 


Friedenwald. 


Lamb. 


Williama, W. K 


Dohme. 


Gorton. 


McDaniel. 


Wingert. 


Donald80n,W.W. 


Harry. 


Orndorff. 


Wiuslow. 


Doub. 


Hartogensis. 


Pleasants, R. H. 


Woods. 


Eichelberger. 


Hodges. 


Price. 


Wylie. 


English. 


Horner. 


Riddick. 
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Ory off PliilOBOpliy, liOgiO, etc (16 StadenU). 

Glasses meet in 187 K. Howard St. 
ifiary (Spinoxa^a Ethic) : Professor G. S. Morbib. Twice 
ekiy, Tuesday and Thursday, 12 m. (5). 
>wey, J. Jastrow. Bytteoberg. Stelner. 

iher. 

tory of Oerman Philosophy: Professor G. S. Morris. 
ree times weekly, Monday, Wednesday, and Friday, 4 p. m. (8). 
irion. Fisher. Jaatroir. Byttenburg. 

irey, J. . Frleae. Ovbom, H. L. Stelner. 

tory of Philosophy: Professor G. S. Morris. Twice 
ekiy, Tuesday and Thursday, 4 p. m. (8). 
iher. Frieee. Kemp. 

ie (.Advanced Course) : Mb. Peiros. Twice weekly, Tuesday and 

iday, 9 a. m. (4.) 

wey, J. Jaatrow. Miller, C.W.E. Taber. 

losophical Terminology: Mr. Peirce. Lectures weekly, 
ursday, 4 p. m. (2). 
wey, J. Jaatrow. 

le (Elementary Course) : Mr. Harris. Daily, 1 p. m. (8). 
mpbell. Kemp. Lord, J. W. Byttenberg. 

iedenwald. Loano. 



OmdorC 



Stelner. 



)]iolosy, etc. Dr- G. Staklet Hall. 

Glasses to be formed in the second half-year. 



Drawing;. 


(80 Studento). 






Me. Newell. 


Daily, except Wednesday, 1 to 6 p. m. 




(Bree-Sand Drawing)* 








Andrews. 




Glenn, W. L. 


Laessig. 


Pleasants, J. 


CampbelL 




Haldeman. 


Lee. 


Biddick. 


Carey. 




Hartogensls. 


Nelson. 


Stein. 


Dohme. 




Hlllyer. 


Osbom, H. L. 


Thomas, B. T. 


English. 




Howell, W. H. 


Pennlman,G.D. 


Winslow. 


Fadeley. 




Johnston, B. C 


Perkins, W. H. 


Waltemeyer. 


Glenn, J. 


















Bissing. 




Eichelberger. 


Gorton. 


McDaniel. 


Cram. 










Eloontion. 


(42 Students). 






Mr. Woodworth. 


Daily, 10 a. m. 


to 1 p. m. 




Arts. 




Doub. 


Lee. 


Price. 


Bayard. 




English. 


Loane. 


Boberts.B.T. 


Beran. 




Fifleld,J«C. 


Lodge. 


Scaife. 


Bern Is. 




Fink. 


Lyons. 


Slaughter. 


Bo wen. 




Fisher. 


OmdorfT. 


Stein. 


Canfteld. 




Frederick. 


Onborn, H. L. 


Tolman. 


Cobb. 




Frothlngham. 


Pease. 


Waller. 


Crowe. 




Gerbor, A. 


Penninuin,G.D. 


Wlegand. 


Dewey, J. 




Glenn, W.L. 


Perkins, W. H. 


Williams, L. 


Dlzon. 




Harry. 


Pleasants, J. 


WiUiama, W. K. 


Dohme. 




Kennard. 







Pliysioal Chlltlire. Dr. Hartwell. Daily. 

Classes will meet as hereafter announced. 



APPOINTMENTS OF SfOCIETIES. 



lific Association^ 

easor Sylrester, President. Meets on the first Wednesday of each month in Hop- 
kins Uall, 8 p. m. 

rical and PolUical Science Association. 

B. B. Adams, Secretary. Meets weekly, Friday, in Bluntschli Library, 8 p. m. 

ematical Society. 

tfssor Sylvester, President. Meets on the third Wednesday of each month in 
room 16, 8 p. m. 

physical Society m 

e8W>r G. 8. Morris, President. Meets on the second Tuesday of each month in 187 
K. Howard Street. 8 p. m. 

logical Aftsociation, 

essor Gilderslcere, President Meets on the first Friday of each month in Bent- 
tey Hall, 12 m. 



The Natubalists' Fikld Club meets as announced ftom time to time. 

The SociBTT for the study of English Philoloqt meets alternate MoirDATB,at 8 p. m. 

The SociSTT for the study of Sukmitic Philoloot meets weekly, Saturday, at 8^ 



p. m. 



The Clubs for Bbadiito the Scimnnc Joubnals meet as follows: 

A PkpHett weekly, Wednesday, 9 a. m. ; in Biologpt weekly, Wednesday, 9 a.m. ; 
In ChemUiryf as announced. 



Meeting of the Mabtland Histobical Socibtt, second Monday of each month, 8 pt. bl, 
comer of Saratoga and St. Paul Sts., 

Meeting of the Mabtlaxd Acadbmt op Scibncbs, first and third Mondays of each 
modth, 8 p. m., comer of Saratoga and St. Paul Sts. 



CONSULTATION HOURS. 

(Unless otherwise indicated the rooms designated are in the University Buildings, corner of Howard and Roai Streets.) 



rder to promote economy of time, on '* ^ part of students as well 
;er8, brief consultations may be had with the gentlemen below- 
at the hours and places indicated. In case prolonged conference is 
>le, spocial appointments may be made, by notes exchanged at the 
ar's office, or otherwise. The person named will usually be acces- 
)r some minutes after the ap|x>inted hour. The appointments do 
slude Saturday. 

enta are regueefed to call at the hours named, unless there are except 
reasons for coming at some other time. 



N. D. C. 
s, H. B. 

FIELD, M. 

», W. K. 
*i W. H. 

T. 
i. T. 

FT, A. M. 

CLiy, F. 

R8LXICVE, B. L. 
[8, J. R. 

f SLii, B. M. 

NOS, C. S. 

p,p. 



PresidenVs Office. 
Bluntschli Library, 
123 W. Madison St, 




1 p. m. 

9 a. m. 

12 m. 


Biological Laboratory, 

Library. 

Room 13 


9 a. 


11 a. m. 

m to 6 p. m. 

12 m. 


Bluntschli Library. 
inW. Monument St. 




1 p. m. 
12 m. 


Room 18. 




12 m. 


181 Howard St. 




11 a. m. 


187 Hmcard St. 




9 a. m. 


Registrar^h Office. 
Riom 8. 




9 a. m. 
11 a. m. 


113 IF. Monument St. (czcep 


t Monday.) 5 p. m. 



Jameson, J. F. 
Martin, H. N. 
Mob RIM, C. D. 
Morris, Q. S. 
Morse, U. N. 

JEWELL, H. 

Peirce, C. S. 
Kabillon, L. 
Rkmsbn, I. 
Rowland, H A. 
Sfiekkb. E. H. 
Story, W. E. 
Stlyester, J. J. 
Todd, U. A. 
Warren, M. 

WlLUAMS, G. U. 

WooDjU. 
Woodworth, C. L. 



Bluntschli Library. 
BUthgieal Laboratory. 
181 Howard St. 
1^7 Howard St. 
Chemical Laboratory.. 
Room 19. 
187 Howard St, 
Room 8. 

Chemical Laboratory, 
Physical LtAoratory, 
181 Howard St, 
Room 16. (As posted 
Room 17. 

Ill IK. Monument St. 
84 W. Monument St. 
Chemical Laboratory. 
Ill FK. Monument St, 
Hopkins Hall. 



12 

12 

11a. 

2 p. 

(except Wed.) 1 p. 

(Tues. and Fri.) 9 a. 

12 

11a. 

10 a. 

10 a. 

at room) 11 a. m. and 12 

8 p. 
12 

9a. 

11a. 

'9 a. m. to 12 



m. 
m. 
m. 
m. 
m. 
m. 
m. 
m. 
m. 
m. 
m. 
ro. 
m. 
m. 
m. 
ro. 
m. 
m. 



Treasurer's and Seffistrar^s Offices. 

These offices are open daily, except Saturdays, firom 9 a. m. to 6 p. m., 
and on Saturdays from 9 a. m. to 3 p. m., and from 4 to 4 80 p. m. 

The tianitor, when not about the building, may bo found at 111 W. 
Monument St. 
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'Hesday, September 25. 
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*-' Y*-" \xr\' , 



[compare with the operator in (1)]. 
But this is a function of n itself, for we have 

fince n alters the function of y, n* :il^ , (which is homogeneous in y of the 
degree (h^l)) only by the fkctor (A;~ 1)(0 + 1) = A; — 1 

.•• n;^,t.= {n-(*-i)}n;-i^ 

= |n— (ife— 1)\ /n— {Ai—2)\ /n— (Af—S)} . . . n, 

(an*) say) 
••. n;,^/= n*)/= [n(m+l)]»)/, 



« 



n 



[n(m+l)]*)^' 



which must be (I) since it is easy to show there is but one such equation 
Id a given yalue of k. The constants Ao* ^i» • ■ • » ^® ^^ ^^^ ^^^J 
oompletely determined, but the operator in (I) is transformed into a fnnc* 

tion of 2r^ r^, namely s ^ — , .L . 



CHEMISTRY. 

Concerning the Existence of a Third Form of Oxy- 
gen. By PBonssoR RxBfsxN* 

[Abstract of a oommnnicaUon to tho UniTonity Sdentifle AvoeUtioB, NoTember 7» 1881]. 

In a paper published last year in the American Chemical Journal^ Vol. 
lY, p. 464, some experiments which had been performed by Mr. S. H. 
Keiser and Uie speaker were described, the results of which showed that 
air in the presence of moist phosphorus has not the power to oxidize car- 
bon monoxide. Leeds and Baumann in eailier experiments had come to 
etxactly the opposite conclusion. As neither ordinary oxygen nor osone 
lias Uie power to oxidize carbon monoxide, Baumann further concluded 
that when air comes in contact with moist phosphorus the oxygen is 
changed to acUve oxygen distinct from ozone. The paper above referred 
to has called forth replies from Leeds {Chemical iVetus, Vol. 48, p. 26,) 
and from Baumann [BerichU der deuiechen efiemischen OeeeUeehaft^ 16, p. 
2146,) in which the respective authors describe new experiments and 
claim that these only confirm their first conclusion. As the work of Mr. 
Keiser and the speaker had been carried on with all possible precautions 
againsterror, and the paper embodying the result obtained had been pub« 
lished only after reflection, it did not seem probable that a repetition of 
the work would lead to different results. J^evertheless the very positive 
statements of Baumann, and the fact that his method of experimenting 
as described in his last paper is quite different from that described in his 
first, and different in some respects also from Mr. Kaiser's, made a repe- 
tition appear desirable. 

The feature in Baumann's latest experiments which first attracted atten- 
tion, is the very large volume of air which he now finds necessary to con* 
dnct over the phosphorus before he gets evidence of oxidation. In his first 
paper (ZeiUchrift fur physiologisehe Chemie^ 6, 261,) the description indi- 
cates that the oxidation is very easily effected. He says that the baryta 
water into which the gases were conducted, after having been brought 
in contact with the moist phosphorus, became turbid in a short time, 
aad that in the eour»€ of an hour there vfae formed an abundant predpiiaU 
(reichlicher Niederschlag). Now, however, having taken the precau- 
tions suggested by Mr. Keiser and the speaker, avoiding the use of corks 
and rubber connectors, his result is quite different. Instead of getting an 
abundant precipitate in the course of an hour, he says that after the ftrei 
two hour$ there was a distinct turbidity in the baryta water, and that in 
Urn hours more the escape tube in which the precipitate was principally 
fQrmed was stopped up. In another experiment he used a mixture of 
700 c. c. carbon monoxide very much diluted with air, so that its passage 
through the apparatus required ^^en liours; and in another the passage 
of a mixture consisting of 80 litres of air which contained 2.46 litres car- 
bon monoxide was continued for twelve hours. The quantity of carbon 



dioxide obtained in one experiment was .0866 gram, in another .0641 
gram. 

In repeating the earlier experimentB Mr. Keiser has obtained ezaeUj 
the same results as before — that is, no evidence of oxidation could b< 
obtained. On continuing the passage of the mixture of carbon monoxidi 
and air over the phosphorus for several hours, so that volumes of the gaM 
varying from 16 to 80 litres were used, the formation of a small precipi 
tate in the baryta water was observed. A parallel experiment waa noi 
made with air alone, Arom which, of course, all carbon dioxide had beei 
removed. After passing 16 litres through the apparatus, the formatioi 
of a slight precipitate was observed, and this increased, seeming to b< 
formed in the same quantity in the case of air alone as in that of air an< 
carbon monoxide. The apparatus used was so constructed as to com 
pletely prevent contact of the gases with all organic substances. Wbenci 
then came the carbon dioxide 7 Thinking it possible that it might eoon 
from organic matter in the air which had passed through the three wad 
bottles containing caustic soda and baryta water, and then been oxidizei 
by the ozone formed in the presence of the phosphorus, a final precautioi 
was taken for the purpose of avoiding this possible source of error. 

The air used was first passed over heated copper oxide, placed in a ham 
glass tube on a combustion furnace, and then through waih bottles U 
remove all traces of carbon dioxide, care being taken to avoid all oontao 
with rubber and cork. This air, passed over moist phosphoma and thei 
washed by passage through water, gave the same precipitate in baryti 
water as that used in the preceding experiments. The precipitate wa 
carefully examined for the presence of phosphorus compounds but not i 
trace of them could be found« It could have been nothing bat bariun 
carbonate. Acids liberated a g^, and Uie whole conduct of the sahatano 
was that of a carbonate. 

The only possible source of the carbon dioxide is the phosphoma, aai 
it hence follows that the phosphorus used by us certainly contained carboi 
in some form. As the air slowly bums up the phosphorus, the carbon i 
also slowly converted into carbon dioxide. The amount of the precipitati 
should then vary with the amount of phosphorus exposed and the tem< 
perature. Some experiments since performed diow clearly that this rela 
tion exists. Without going into further details in this place, it may Im 
stated that as the result of a large number of experiments, it can be stated 
with certainty that ordinary phosphorus contains a small quantity oi 
carbon, probably in chemical combination, and that it is to the presenei 
of this carbon that the small precipitate obtained by Baumann is due 
Efforts have been made to remove the carbon from some specimens oi 
phosphorus, but without success. 

The experiment as described by Leeds certainly does cause the format 
tioB of a precipitate, but the same precipitate is formed if air alone bi 
placed in tiie vessel. 

It will be seen that the conduct of moist phosphorus towards a mixtnn 
of air and carbon monoxide furnishes no evidence of the existence of i 
third form of oxygen. 

A paper containing a detailed description of the experiments togethei 
with drawings of the apparatus used will soon be published in the 
can Chemical JoumaL 



Oxidation of j9-Cymenesulphamide. By PRorxssoB Rim- 
8SN and W. C. Day. 

[Abstract of a paper in the American Chemical Jcumalt Vol. Y, p. 149]. 

The experiments described in this and the following papers form a con« 
tinuation of an investigation which has been in progress in this laboratory 
for the past seven years. The object in view is the determination of the 
law governing the conduct of a large class of substitution products towardi 
oxidizing agents. It has been shown in the earlier papers of the serisi 
that when, in aromatic hydrocarbons, the marsh gas group bears a certain 
relation to an acid group, its oxidation by chromic acid is prevented, 
while in the two other possible positions it is not protected, but appar- 
enUy conducts itself just as if the acid group were not present. The first 
experiments referred only to the simplest marsh gas group, viz., 'methyl 
GHs. It was subsequently shown by Bemsen and Noyes that under the 
same conditions the larger group ethyl, CiHt, is just as completely pro- 
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CURRENT INTELLIGENCE. 

le University Circulars are intended to include notes of progress 
a work of the Johns Hopkins University as a whole, and in the 
i\ lahoratories, seminaries, and associations which are directed hy 
rincipal teachers. They are not designed to be a magazine for long 
es. The University conCributes liberally to the maintenance of six 
als devoted to the study of Mathematics, Chemistry, Biology, Physi- 
, Philology, and History — and there are many other publications 
is country through which extended memoirs may reach the public, 
r these circumstances it is deemed best by the authorities to reserve 
pages for official announcements, and for concise statements respecting 
*ches which have here been made in the different branches of science 
iterature. There is ample space for such communications. 



DXPARTURK OF PbOFSSSOB StLYJBSTBR. 

>fessor Sylvester, who has been the Professor of Mathematics in this 
ersity since its opening in 1876, has left Baltimore to take the chair 
vilian Professor of Geometry in the University of Oxford, to which 
as elected December 5, 1883. A farewell assembly of gentlemen 
ladies was held in Hopkins Hall December 20, when addresses 
made by the President of the University, Judge Brown, Professor 
rsleeve, and Professor Sylvester. Among the guests were Mr. 
dew Arnold, Professor Newcomb, Professor Asaph Hall, Professor 
ird, of Washington, Mr. Scudder, the Editor of Science^ and other 
guished persons from a distance, besides a large number of the liter- 
icientiflc, and professional men of Baltimore. Before the addresses 
1 pertained to the departure of Professor Sylvester, Mr. Matthew 
Id (who had at an earlier hour given a public lecture in the Academy 
usic), was presented to the assembly, with a complimentary allusion 
. former connection with the University of Oxford, and to the fact 
Professor Sylvester had dedicated to him the '* Laws of Verse,'' pub- 
i in 1870. Mr. Arnold made a friendly response. Mr. Sylvester's 
rks were full of pleasant allusions to his work at the Johns Hop- 
his esteem for his colleagues, and his good wishes for the foundation, 
iddress was not written and occupied nearly an hour in delivery. 

[)n the afternoon of December 20, the academic staff of the Univer- 
let in Hopkins Hall, by invitation of the President, and after a brief 
w by Dr. Story of the mathematical lectures here given from 1876 
)8, and a like review by Dr. Craig of the contributions printed in 
imeriean Journal of Mathematies^ Professor Qildersleeve read the 
ring paper, which, on motion of Professor Rowland, was adopted 
e meeting as an expression of their respect and good will, 
he teachers of the Johns Hopkins University, in bidding farewell 
)ir illustrious colleague. Professor Sylvester, desire to give united 
ssion to their* appreciation of the eminent services he has rendered 
Tniversity from the beginning of its actual work. To the new 
ation he brought the assured renown of one of the great mathemati- 
imes of our day, and by his presence alone made Baltimore a great 
r of mathematical research. 

the work of his own department he brought an energy and a 
ion that have quickened and informed mathematical study not only 
aerica, but all over the world ; to the workers of the University, 
ler within his own field or without, the example of reverent love 
ith and of knowledge for its own sake, the example of a life conse- 

1 to the highest Intellectual aims. To the presence, the work, the 
pie of such a master as Professor Sylvester, the teachers of the Johns 
ins University all owe, each in his own measure, guidance, help, 
atton, and in grateful recognition of all that he has done for them 
hrough them for the University, Uiey wish for him a long and 



happy continuance of his work in his native land ; for themselves the 
power of transmitting to others that reverence for the ideal which he 
has done so much to make the dominant characteristic of this University.'' 

— The Savilian Professorship of Geometry in the University of Oxford, 
was founded and endowed in the year 1619, by Sir Henry Savile, Knight, 
Warden of Merton College. The Professors may be chosen from any 
part of Christendom, provided they are persons of good character and 
repute, well skilled in mathematics, and twenty-six years of age ; if 
Englishmen, they must be M. A., at the least. The following list gives 
the names of the holders of the Professorship since its foundation : 

1619. Henry Briggs. 1766. John Smith. 

1631. Peter Turner. 1797. Abram Robertson. 

1649. John Wallis. 1810. Stephen Rigaud. 

1704. Edmund Halley. 1827. Baden Powell. 

1742. Nathaniel Bliss. 1861. Henry J. S. Smith. 

1766. Joseph Betts. 1883. J. J. Sylvester. 

{Fhnn the Honon RegUter of the UnivertUy of OtfoTd^ 1883). 



The construction of a now building, in order to provide the members of 
the University with facilities for gymnastic exercises, was authorized by 
the Board ofTrasteo> oaily in Jmfk; lust. Work in accordance with that 
vote WHS actively jiiialied forwarfl from the middle of June until Decem- 
ber 7, when the coinph'ted builclintc, with its fittings and furniture, was 
opened to the publie, for inspntion. The gymnasium has been planned 
to meet the requirements of 2)0 pt^rsons, and especial pains have been 
taken to secure an abundance of light and air in the main hall and in the 
dressing rooms connected with it. Until further notice it will be open 
to all members of the University from 9 a. m. till 9 p. m., daily, except 
Sunday. 

Matriculate students will hereafter be required, in order to secure the 
degree of Bachelor of Arts, to take the course in Physical Culture. 
Announcements in detail concerning the nature and requirements of this 
course will be made at an early day. 

The ground plan of the building in which the gymnasium and dressing 
rooms are contained resembles in shape a letter L turned thus r". The 
main building of the r" abutting on Garden street is 104 feet in length, 
includes the gymnasium proper and a vestibule, and the wing of the r* 
extending from Garden street to the rear of Bentley Hall is nearly 85 feet 
in length. The entrance to the building is on Garden street at the 
Junction of the main building and the wing of the r". The entrance if 
through a vestibule, out of which, upon the first floor, doors open into the 
main hall and into the private dressing rooms, while on the second floor 
at the head of a flight of steps, is the door of the Director's rooms, in which 
the physical examinations are made and recorded. The vestibule and 
gymnasium hall are in the new building; while the dressing and bath 
rooms, and the oflices of the Director are in the wing. 

The main hall comprises a single room, open to the roof, and has a total 
height from floor to ridge pole of 43 feet. It has upwards of 8400 square 
feet of flooring; its walls, of painted brick, are 25 feet high and 18 inches 
thick ; and each of its side walls contains 7 high and wide windows whose 
sills are seven feet from the floor. 

A very complete set of Dr. Sargent's developing appliances is ranged 
against the walls on the four sides of the room, and a variety of apparatus 
such as is usually found in gymnasiums has also been provided. 

In the dressing rooms a large number of private lockers are placed, 
besides bath tubs and set bowls supplied with hot and cold water. 

The gymnasium is aplace for ** body-building " and a place for recreation. 
It will be administered as far as possible in accordance with the plan fol- 
lowed by Dr. Sargent (in the Hemenway Gymnasium of Harvard Uni- 
versity). The purpose is to give to each individual guidance and counsel 
based upon and determined by a careful examination of his phytique. It 
is held that the end and aim of physical training is to enable the body to 
do with pleasure and ease all the work of which as a mechanism it is 
capable. x* m. b. 
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During the latter part of this academic year, after the return of Dr. O. 
Stanley Hall, a course of lectures will be given to graduate students and 
others who are preparing themselves for the work of teachers in colleges 
and high schools. The particulars in regard to this course are not fully 
arranged but the topics presented will be nearly as follows : — 

1. The Present State of University and Collegiate Instruction in this 

country, by D. 0. Gilman. 

2. Becent Observations on Educational Foundations in Europe, by D. 

C. OiLMAK. 

8. The Educational Value of Grammar, by B. L. Gildersleeyb. 
4;. The Future Sphere of Classical Philology, by B. L. GiLDERfrLssyB. 

5. Educational Value of the Study of Chemistry, by Ira Bbmsen. 

6. What to Teach in Biology, by H. Newell Martin. 

7. One Lecture by H. A. Bowland. 

8. The Observational Element in Mathematics, by C. S. Peibcb. 

9. The a priori Element in Physics, by C. S. Peircb. 

10. The naive in Education, by H. Wood. 

11. Modern Methods in the Study of History, by H. B. Adams. 

12. Methods of Comparative Philology as pursued to-day, by M. Bloom- 

field. 
18. The New Impetus given to the Study of Latin by the application 
of the Historical Method and by the Study of Inscriptions, by 
MiirroM Warren. 

14. Hygiene in Collegiate Training, by B. M. Hartwbll. 

15. Bbythra and Education, by G. Stanley Hall. 

16. The Educational Value of Specialization and Original Work, by 

G. Stanlbt Hall. 

17. On the Uses of Libraries in Education, by D. 0. Oilman. 



Assemblies of the matriculated students have been held on successive 
Fridays during the current session, under the direction of the President 
of ihe University. Informal lectures on subjects pertinent to collegiate 
life have been given by various members of the academic staff, and on 
one occasion the members of the class in History brought forward the 
results of some of their studies. These assemblies will bo continued 
during the remainder of the academic year. 



The Matriculated Students of this university including those who are 
candidates for the degree of B. A. are more than fifty in number, and 
are most of them from the State of Maryland. Several of them live in 
the neighborhood of Baltimore and are absent from their homes during 
the whole day. For the benefit of all this company of students, two rooms 
have been set apart by the Trustees and appropriately furnished, — one to 
be a place for quiet study, where dictionaries and other reference books 
may be found ; and the other to be a parlor for conversation, and the read- 
ing of current newspapers and magazines. 

To promote the interests of this important body of students, and to 
secure the proper care of these rooms, an Association has been formed 
under the name of **The Matriculate Society. '' Its officers are: Presi- 
dent, W. L. Glenn ; Vice President, E. G. Miller, Jr. ; Secretary, 
O. D. Penniman ; Executive Committee, the President, Vice-President, 
Secretary, A. C. Woods, C. H. Howard, L. Williams, and J. Hinkley; 
Committee on Rooms, E. G. Miller, Jr., W. R. Orndorff, J. M. Horner; 
Committee on Literary Exercises, A. C. Woods, W. K. Williams, J. 8. 
Hodges; Committee on Entertainments, G. D. Penniman, G. G. Carey, 
Jr. I R. H. Bayard. 

Dr. Charles S. Hastings, Associate Professor of Physics, who has 
been connected with this institution since 1876, has accepted an invitation 
to the chair of Physics in the Sheffield Scientific School of Tale College, 
and will leave Baltimore at the close of the current academic year. 
His resignation was presented to the Trustees at their meeting in Decem- 
ber, and a resolution was adopted expressing their acknowledgments for 
his past services and their regrets at his prospective departure. 



Mr. W. P. DuRFEK, who received the degree as Doctor of Philosophy 
hero in June last, has been appointed Instructor in charge of the depart- 
ment of Mathematics, in Hobart College, Geneva, N. Y. 



Mr. E. W. Bemis has resigned his graduate scholarship here, to accep 
a position upon the editorial staff of the St. Paul (Minnesota) Pionee 
Press. 

Dr. Walter B. Platt, after passing the usual examinations was ad 
mitted to the degree of Fellow in the Royal College of Surgeons in Lon 
don, November 24, 1883. 

The American Journal of Mathematics for December, 1883 (Vol. Vl 
No. 2), contains papers : 

On Compound Determinants, by C. A. Van Velzer ; — Note on Weiei 
Btrass' Methods in the Theory of Elliptic Functions, by A. L. Daniels ;- 
On Quadruple Theta-Functions, by Thomas Craig; — Principles of th 
Solution of Equations of the Higher Degrees, with Applications, (ooi 
tinned), by George Pazton Toung ; — Resolution of Solvable Equatioi 
of the Fifth Degree, by George Pazton Young ; — On Certain Possibl 
Abbreviations in the Computation of the Long- Period Inequalities of th 
Moon's Motion due to the Direct Action of the Planets, by G. W. Hill ;- 
Semi- Invariants and Symmetric Functions, by Capt. P. A. MacMahoni I 
A ; — A Graphic Method of Solving Spherical Triangles, by Charles S 
Smith ; — Extract from a letter to Mr. Sylvester from M. Her mite. 



The American Chemical Journal for November, 1883, (Vol. V, No. 5, 
contains the following papers : 

On the Use of Mercury Thermometers with Particular Reference toth 
Determination of Melting and Boiling Points, by J. M. Crafts; — On th 
Action of Aldehydes on Phenols, by Arthur Michael and A. M. Comey 
Laboratory Notes, III, by Arthur Michael; — Researches on the Com 
plez Inorganic Acids, by Wolcott Gibbs ; — Contributions from the Chem 
ical Laboratory of Harvard College; — Communications from the Chemica 
Laboratory of Rutgers College. 



No. XII. of Studies in Historical and Political Science (Local Goyem- 
ment and Free Schools in South Carolina, by B. J. Ramage), has jus 
appeared. This completes the first series, which comprises 470 pages anc 
twenty distinct papers collected in twelve special groups. Subscribe 
are furnished with a complete Index to the first volume of the Studiei 
and with a general title-page, including the special sub heading, Loem 
InsiituiionSf which will serve to characterize the contents of the fini 
volume. 

A second Series of University Studies, comprising about 600 pagei 
in twelve monthly monographs, devoted to Institutions, JSeoTtamies^ 
and Politics^ is offered to subscribers at the former rate, $S. Ai 
before, a limited number of Studies will be sold separately, although sA 
higher rates than to subscribers for the whole set. The first number ol 
the New Series will shortly be published. It is entitled ** New Methodj 
of Study in History,'' and was read before the American Social Science 
Association, at Saratoga, September 4, 1883. 

The very limited number of complete sets of the First Series non 
remaining in the hands of the Publication Agency of the University 
compels the announcement that no further subscriptions for this volam< 
can be received at the original rate. The few sets on hand, bound in cloth, 
will be sold at $5 net, by the Publication Agency only. The futuK 
interests of the work represented by this journal will require the Agenc) 
to give preference, in disposing of the remainder of the First Series, tc 
libraries, specialists, and other patrons who are likely to prove continaoai 
subscribers to the Studies. 

A synopsis of the contents of American Journal of Philology^ for Octo- 
ber, 1883, (Vol. IV, No. 3,) is given on page 44. 



Notes by Professor Sylvester, 

With regard to the extract from Professor Cayley's note to me inserted 

in the last number of the Circular, I hasten to say that it was inserted b| 

me without waiting to receive his sanction to the publication and that he 

has since written to me to inform me that the result is erroneous, j. j. & 



Errata in Circular No, 27. (P. 9, 2d column, line 81)— for " If to each 
term '* read ** H from each term ; " — (foot note *, p. 12) — for " (a?,y)'*'"' 
= " read " (a:, y)".-^^, O""' = <>." J. J. B. 
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SCIENTIFIC COMMUNICATIONS 

Most or all of which have been read before Societies or Classes in this University. 



MATHEMATICS. 

On the Three Laws of Motion in the world of Uni- 
versal Algebra. Bj Pbofsssor Sylvjbster. 

[Substance of a lecture given on December 7, 1883, to the Mathematical Fellotn at the 
Johns Hopkins Uniyersity). 

In the preceding Circular allusion was made to the three cardinal prin- 
ciples or conspicuous landmarks in Universal Algebra; these may be 
called, it seems to me (without impropriety), its Laws of Motion, on the 
ground that as motion is operation in the world of pure space, so operation is 
motion in the world of pure order, and without claiming any exact analogy 
between these and Newton's laws, it will be seen that there is an element 
in each of the former which matches with a similar element in the latter, 
to that there is no difficulty in pairing off the two sets of laws and deter- 
mining which in one set is to be regarded as related by affinity with 
which in the other. They may be termed the law of eoneomitance or 
congruiiy^ the law of consentaneity and the law of mutuality or eommunUy, 

The law of congruity is that which affirms that the latent roots of a 
matrix follow the march of any functional operation performed upon the 
matrix, not involving the action of any foreign matrix ; it is the law 
which asserts that any function of a latent root to a matrix is a latent 
root to that same function of the matrix ; in so far as it regards a matrix 
per BCf or with reference solely to its environment, it obviously pairs off 
with Newton's first law. 

The law of eonaentaneityt which is an immediate inference from the rule 
for combining or multiplying substitutions or matrices, is that which 
ftffirms that a given line (or parallel of latitude) can be followed out in the 
matrices resulting from the continued action of a matrix upon a fixed 
matrix of the same order, i. e. in the series Af, mM, Af*/n, m*M, . . . 
(which may be regarded as so many modified states of the original matrix) 
without reference to any other of the lines or parallels of latitude in the 
series, or again any column or parallel of longitude in the correlated series 
Af, Mnif Mm*f . . . without reference to any other such column or parallel 
of longitude. 

An immediate consequence of this obvious fact (a direct consequence 
for the rule of multiplication) obtained by dealing at will with either of the 
systems of parallels referred to, is that a system of simultaneous linear equa- 
tions in differences may be formed for finding each term in any given line 
or in any given column at any point in the series, and the integration of 
these equations loads at once to the conclusion that any term of given 
latitude and longitude in the tth term of either series is a syzygetic func- 
tion of the tth powers of the latent roots of m. 

If, then, M be made equal to multinomial unity, this at once shows 
that supposing cj to be the order of m, on substituting m for the carrier 
(or latent invariable) in the latent function to m, and multiplying the last 
term by the proper multinomial unit, the matrix so formed is an absolute 
null, which proves the proposition concerning the " identical equwtion " 
first enunciated by Professor Gayley in his great paper on Matrices in 
the Phil. Trana. for 1858. 

This proposition admits of augmentation, 1°, from within, as shown in 
ft former note, by applying to it the limiting law of the nullity of a 
product (a branch of the 3d law), which leads to the very important con- 
clusion that the nullity of any factor of the function of a matrix which is 
an absolute null, or more generally of any product of powers of its linear 
factors, is exactly equal to the number of distinct linear factors which such 
factor or product contains, at all events, in the general case where the latent 
roots are all unequal ; and 2^, from without, by substituting for mfin + en 
where n is any second matrix whatever and e is an infinitesimal. This 
leads to the catena of identities, to which allusion has been made in the 
preceding Circular, Then, again, the endogenous growth of the theorem 
(that which determines the exact nullity of any factor of the left hand side 
of the identical equation) in its turn seems to lead to a remarkable theo- 
rem concerning the form of the general term of any power of m into Af. 



Observe that every such term is expressed as a syzygetic function of 
powers of the « latent roots, and contains, therefore, « constants, so that 
the total number of syzygetic multipliers is iJ ; but the number of varia- 
bles in m and M together is 2(J\ and, consequently, apart from the o 
arbitrary latent roots the number of independent constants in miM should 
be 2(J — tj. The iJ syzygetic multipliers ought then to contain only 
u(2tt — 1) arbitrary constants, and such will be found to be the case by 
virtue of the following hypothetical theorem : Galling X any one of the 
latent roots, the multipliers of X* in m*Af will form a square of c^ quanti- 
ties ; the theorem in question * is that every minor of the second order in 
such square is zero, so that the u^ terms in the square is given when the 
bounding angle containing 2^ — 1 terms is given; and the same being 
true for the multipliers of each latent root (which restore themselves into 
« squares) the number of arbitrary quantities in all is u('2cj — 1) as has to 
be shown. 

The law of consentaneity in so far as it relates to the decomposition of 
the motion of a matrix into a set of parallel motions, has an evident affinity 
with Newton's second law.f 

Bemains the law of mutuality which is concerned with the effect of the 
mutual action upon one another of two matrices and so claims kindred 
with Newton's third law. 

This law branches off into two, one which may be termed the law of 
reversibility, the other that of co-occupancy or permeability. 

The law of reversibility affirms that the latent function of the product 
of two matrices is independent of the sense in which either of them ope- 
rates upon the other, t. e., is the same for mn as for nm^ just as the kinetic 
energy developed by the mutual action of two bodies is not affected by 
their being supposed to change places. 

As regards the second branch of the third law, the word co-occupancy 
refers to the fact that although the space occupied by two similarly shaped 
figures (say two spheres) is not absolutely determined (in the absence of 
other data) by the spaces occupied by them each separately (for they may 
intersect or one of them coincide with or contain the other) a superior as 
well as an inferior limit to such joint occupation is so determined ; the 
inferior limit being the space occupied by either such figure, t. «., the 
dominant of these two given spaces, and the superior limit their arithmeti- 
cal sum. So the nullity resulting from the action in either sense of two 
matrices upon one another is not given when their separate nullities are 
assigned but has for an inferior limit the dominant of these two nullities 
and for a superior limit their sum ; the nullities of the two component 
matrices may also be conceived under the figure of two gases or other 
fluids which are mninaWy permeable and capable of occupying each other's 
pores. 

Although the limits spoken of are independent of the sense in which 
the two matrices act on one another, it must not however be supposed 
that the actual resultant nullity is unaffected by that circumstance ; thus, 
ex. gr,^ if the latent roots of a ternary matrix m are X, V, V^ the nullity 
resulting from (m — ^)(»» — ^') acting sinistrally upon (m — A'^)n, t. «., 
of (m — ^)(,^ — A^)(m — 7J^)n is 3 but from the same acting dextrally 
upon the same, i. «., of (m — V)n{m — X)(m — V) need not necessarily 
exceed 2. 

Such then are the throe primary Laws of Algebraical Motion ; but as 
Conservation of areas. Vis viva^ D'Alembert's Principle, the principle of 
Synchronous Vibrations of Least action, and various other general laws 
may be deduced from Newton's three ground laws, so, of course, various 
subordinate but very general laws may be deduced from the interaction 
of the above stated three ground laws, viz., the law of Congruity, the 
law of Consentaneity, and the law of Mutuality. 

The deduction of the catena of identical equations connecting two 
matrices m and n from the second and third laws combined, affords an 
instance of such derivative general laws. Another instance of the same is 



^ I haye not had leisure of mind, being much occupied in preparing for my departure, 
to reduce this theorem to apodictic certainty. I state it therefore with idl due resenrea. 

t For another and closer bond of affinity between the two laws see condading pax^ 
graph of this note. 
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A pretty eihaiutiTB azploitfttion of this poem yieldi tlie following 
reiult: cunquiia, quiu et roTM (117), donM(118), <]uiuet uieniblM(13B], 
rali<# (7) [147], lueattt (Ifll), anembleii (16T), entreocii (ISO), eutrocli 
(210), vencue (242), nmtei* (266), reiidue (802), pHw (S06], wIm (SOS), 
•Itainte [S51), oonsut (411), perdue (622), laUseii (600), Uiulei [606), 
rassembleia (611), flneii (SS8), devigeU (834), oi« (1001), vencui (1056), 
bftisif et blandie (1121), prUe (1200), chargies (12T6), Talai« (1393), 
oovreU [1416), raloie (1632), deviieU (1633), commeiicu (1696), ineneia 
(leOO), deyUeiei (1G31], ordeneie* (16S2), wvreU (1T64), conquiu; (1871), 
popUi« (1887), eschMiez (2016), miu (2026), popleit (2088), troTeU (2046), 
apelcU (2046), donele (2080), devtaeiei (2136), ordeueioj (2186), ferui 
(2168), oUmeii! (2182), man et detrenehieo (2166), uneneiei (2197), 
precitw (2198), priM (2286), ameie (2291), torneU [2292}, connnandei* 
(2299), meneU (2811), receleie (2312), hauteU (2313), engendraU (2814), 
nomeif (2316), demoetree [2SS6), Bine« (2837), gete« (2338), deguerpU 
(2889), &ib) (2840), recint« [2343), usembleif [2862], adueU (2867), en- 
gendrew (2401), deguerpirt (2487), fail (2614), dntruii [2630], paueia 
(2636), devlMU (2689), popleie (2642), nam meie (2643), amelea, (2602), 
bonoreiaa (2603), tramiM* (2606), rameneU [2666), apeleU (2672), andau. 
Dele (2832), apeleie [2623), aneir! (2342), entendue* [2856), ordeneU 
(2861), celeU (2864) moBtreie [2866), cuntrediU (2891), troveie (2913). 
blMmeie [2914}, flneie (2916), dueie« (2927), moitreie (2968), demandeie 
(2969), abireteiM (2975), ma (£978). reapUie (2979), entandue (2986), 
quise (3007], furnie (8008), cbargie [3009], meneis (301S), IiTreU (S014), 
jureii (S124), toUrU (3218), demandeie [SSOl), faita (8425) auembleU 
(3466), adunaii (8467), livreii (846B), menele (8465), roaiiie (3607), 
deahoriUii (8609), mandoii (3610), renduz (8511), toluz (8612), coronela 
(8521), atsegureie [8622], manda* (8687), ailnea (8686), menee (8689), 
commenci* (8602), auemblee (8603), miie [8608], perdui (3616), deTisM 
(8621), aqaitee (8622), partie (3651], maediei (8661), arae et gaitee 
(3664), defendue (3668), vencue (8669), aaiEis [3706], ezqnJM (8720], 
donea, [8766], teoue (8769), lainie (8764), nomeie (8888), sacreie [3884], 
prise (8896), miae (8902), veua (8989), troveie [3881], perdue (4080), faite 
(M38), troveie (4063), poTl«i (40G4), aervii (4087), nurrii (4088), eum- 
nencie (4167), assize (4166). 

(a) Of theae 117, 118, 139, 147, 161, 167, 242, 802, 806, 411, 622, 600, 
606, 1068, 1121, 1276, 1898, 141^, 16S2, 1633, 1696, 1600, 1681, 1632, 1764, 
1871, 2016, 2038, 2046, 2046, 2080, 2136, 2182, 2186, 2197, 2108, 2201, 
2299, 2314, 2316, 2336, 2387, 2386, 2839, 2840. 2348, 2862, 2367, 2401, 2487, 
2614, 2638, 2539, 2642-43, 2602-3, 2606, 2666, 2672, 2823, 2866, 2861, 2865, 
2890-1,2014-16, 2925-26-27, 2968,2976-78-79-86, 3007-8-9,8018-14,8218. 
8801-2, 3466-7-8, 3466, 3611-12, 3588-9, 3602-S-H, 8616, sa2>,36Sl, 8661, 
8864, 8U76, 3720, 3766, 8760-4, 3888-4, 3939, 4080-38, 4063-64, 4087-88, 

4166, bave in every caae tbe direct object before both auxiliary {avoir) 
and participle.* Tbia object iasometimea proDoiniiial,»onietinieaeubstaQ- 
tival. 

[6) 97, 686, 831, 1066, 1231, 1292, 18G6, 1671, 2036,2196,2928,3016, 
8165, 3714, have (1) participle, (2) auxiliary, (3) object, in tbe order here 
named. 

(e) 219, 1051, 1626. 2016, 2268, 3825, 3981, have (1) participle, [2] 
object, (8) auxiliary, in the order here named, 

{d) 241, 806, 861, 611, 838-4, 1001, 2026, 2108. 2286, 22S2, 2811-12-18, 
2822, 2864, 8124, 8416, 3607-9, 3621-2, 8687, 3621, 3667-8, 3896, 8902, 

4167, have (1) auxiliary, [2] object, (3) participle. 

(a) 163, 191, 1631. 1887, 2060, 2384, 2615, 2669, 2688, 3012, 8246, 3623, 
8696, 8681, 3759, 3797, 8886, 8991, have [1) auxiliary, (2) paiticiple, (8) 
object. 

Obiervatton: In I. 4088 pp. with falre agrees with a fem, pronoun : Si 
r a/site Tiv«eDfoir. 

2. Doee tbe past participle, in tense* compounded with ^tois, fail to 
agree with the direct object 7 

LI. 1684, 2210, 2247, 2427, 2663, 8404, [respectively, fait, mU, receu, 
pris remis, menei,) show the cases of non-agreeing participles, which 
govern their object without change of form. 

(a) Of these 2210, 2247, 2427. 3404, have the object after the participle 
and auxiliary, In the order : auxiliary, participle, object 

(i) 2668 has the participle before the auxiliary and obJecL 

(e) 1384 baa (1) object, (2) auxiliary, (8) participle. 



SmDdS!2,th«oraar 



: dlreot abject, putlclpla, usUivr. 



Observation: In2499 the participle fails, aa in modem French, to agrees 
with a preceding speciBcatioD of time ; 

Quant li etNt an furent passei 
Que roia Hempricici out regtui. 

Sura. : Tbe paat participle agrees with tbe direct object in 167 inatancM ; 
fail* to agree or governa without agreeing in 6 instances. In 116 of the 
Instances of agreement the order is (1) obgect, [2] auxiliary, [8) p&rticipla, 
(or, in a few instances, (1) object, [2] participle, (3) auxiliary) aa in 
modern. French. Grett freedom of position prevails, as the data show, 
partly due to poetic conaiderations, partly due to the fluctuating nucer- 
tainties of French word-order at that time. 



On an Etymology of Isidore. {A Philological Conun- 
drum.) Bj J. Bbndil Habrib. 

In an appendix to the treatise of Isidore, £>e Oriu tl Obitu Pairum 
(ed. Arevalus. t, vii. p. 396], we And aa follows: "Lveaa qui iatorpreta- 
turetevantatHetmaurjieru, evangelUta tertiua." I bave been much puxiled 
to determine the philological process employed by Isidore (Pieudo. 
Isidore), or the earlier writer whom he quotes. 

It seenu that the following ia the aolution of the difficulty : 

(a). The derivation ia from the Hebrew language, to which all tba 
names in the appendix to De Ortu »l Obilu Patrvm are referred. For 
example, Pbilippus interpretatur ot Zompaifie ^ 1<f S '>§ ; Thonuw inter. 
pretatur oiyaeue ^ own , 

Moreover, It is to the Hebrew language that Patristic pbilologians mart 
frequently refer. The treatise De Nominibus Hebraicis, (Higne, Pair. 
Latina, tom. 28). bouiid up with the works of St Jerome, but probably 
of a considerably earlier date, finds a Hebrew origin for almost every 
name in the New Testament, including Gains, Detnetriua, and Diotrephca 

On the other hand there are some bright instancee of OreeJt philology, 
as when Euthaliua teaches that Saul waa bo called 6ri ieiXtvt r^ laiXviar, 
and Paul waa the name given him 6ti irdravrai, because he left olT hit 
wicked ways. 

But with regard to the passage in question, a Hebrew derivation la tba 
mora probable. 

(,9). This supposition Is confirmed by a reference to Uod. Coislia. ccixl*, 
from which Tischendorf givee extracts in his Anecdota Sacra et Protans. 

The US. contains 'Ep/np'ela ippainin' bt/ofiruv tov Iv roif trpi(an rir 
diriKTrdAuv kfi^pofikmjv Hard aroixiiav f^pfitjvtvfikvrj. And we And aa follows ' 

AvKomia ^ roi avaar^ai, 

[y). Tbe first of tbeae suggests a compound mood of some Hebrew verb; 
the aecond, an articular infinitive. Involves the prefex V, Taking tbe 
root 01P, we have for tbe Hophal infinitive with the prefix aa auggeitad 
D^inV, which is evidently the proper form to represent the word Luetm, 

One would hardly have imagined that the study of comparaUva jAikk 
ogy had been carried so far as this in tbe fourth or flflh eentury. 



On the Introductory Words of the Miiratorian Canon. 

By J. RXNDEL Hakkib. 

The fragment containing the ao-called Canon of Muratori opeoi H 
follows : 

quibus tamen Interfuit et Ita posuit 

TeBTIO EvAHaKLIl LIBRDM SICAHDO LUCAU. 

lucaa iste medicua poat acensum ZPI 
cum eo paulus quasi ut iuria studlosum 
secundum adaumaisset numenl suo 
ex opioione concriseL dnm tamen nee Ipse 
dvidit in came et ide pro asequi potuit 
Ita et ad nativitate iohannis incipet dicere. 
Tbe words printed in capitals are rubricated in tbe original document: 

and the text is edited as follows by Westcott. (On the Canon of S. t., 

p. 628). 
quibua tamen interfuit et Ita poauit. Tertlum Fvangelii Ubram aecan- 

dum Lucam. Lucas iste medicut post aacensum Chrlati earn aom Panloi 
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quui ut juris studi'Mum accundum adaumflisaet nomino mo ei opinione 
CODBcripsit. Doniinum taiuen nee ipse vxdit in earns, et idem prout asao- 
qui potuit, its et a nalivitate Johannis incepit dicero. 

In the third line of the fmgraent I propoaa to read Lucna Ule tnedieut 
jHliBckeiuU. To jiiatif; this emctidntion observe (which ie not appnront 
trota Wcatcott's text] that Chritti stands outside of the line and has been 
*dd('d by the rubricator. In Iha noat placo tho misaing letter a in aicin- 
MUTH has been added bj a later band, according to Oariani (a superec rip turn 
menu dubia}. 

I believe poif aetTuum to be ■ correction for anle aemmitn and tbii latter 
to be a corruption ot anlioeentis. 

Thu following rguotations will show howcommOD ia the tradition which 
make!! St. Luke a native of Anlioch, or which is for our purpose almost 
an equivalent statement, a Syrian. 

1. Eusebiui. Eeel. HUi. Hi. 4. Aoipjtaf SI ri fiiv yho^ uv riv dir' 'ABnojffaf, 
tJv ti iinmijitp/ iarpJc to Tr^fiirra cvfyryovii; ti^ jrav7.i,> «□! Toif Xoinoii Si oi 
npipyuiTavaTtomiJjJv u/ahixui In OTrh rabruv TrpoaiiiTfytaTo ^'xiiv BipaJriVTix^ 
hi ixiv i/iiu buoiiljiiaTa eeoirrrforoir KaTail'Aam jli^lloic. 

2. Bathaliui, in hia edition of tbe Acta (Higne, Patr. Grace, torn. 85, 
col. 633) fiirnishes the following statement: 

wpvrov irep) ub Aoiwor i tiayydiaritt ntwfTa^c, irpoM/iiaai/iivni. 'Awiojrii[ 
ydp Dirt'EH imipxt-rr tS yhiac, iarpii Tc r^ iiriar^itiiv jrpjf itabXmi /laSiyTcvBei;, 
Hn pi^^ovc ain-eypiilKiTO. 

And we Snd this aUtement again, almost word for word in Cramer's 
Catena, os the Introduction to the Acts ; 

'Avnoj£ip{ ImdpX'Ji' rS ylvof i Amwdt lorpif r^ ittiari/i^, i txi naiiXav 
fiadiiTcvOi'if, iiv p't^hm^ awrypa\j:aTo uti. 

It ia evident that the jiaasage in tho Catena ii either taken from Eutha- 
liua, or from aomo one of the fathers wboaa work Euthaliua incorporated 
■with his own. 

3. Jtront, Dt virU Uiuairiliui, e. 7. 

Lucas medicus Anliachonsis, ut ejua scripts indicant, Gra3ci sermonis non 
Ignarus fuit, sectator apostoli Fuuli et omnia peregrination is ejus comes, 

4. The Codex Amiatinui of the Yulgate provides ua with the following 

a. TcrliuB Lucas modicus,DatIoQe}^jruaAntiochensiB,cnjuslBus inevan- 
gelio, qui et ipse discipulus apostoti Fauli in Aehuiie Bceotisaque panibui 
Volumes condidit, qusedam altius repelena et, ut ipse in pruhomio couflto- 
tur, audita magia quam visa describcns. 

b. Luoas Sjrus nations, Anthiocensia, arte medicus, dlscipului Apos- 
tolorum, postca Paulum aecutus* uaque ad confosaionem ejus, aerviens 
domino line crimine nam neque uxorem umquam habena neque filios, 
Izxiiii annorum obiit in Bythinia plonua spiritu aiincto. Qui cum jam 
deecripta essent evangelia, per Maltbnum quidom in Judea, per Marcurn 
Butem in Italia, aancto inatlgante apiritu in Achain partihui hoc scrlpsit 
evangelium, significans etiam ipse in principio ante alia esse deicripta: 
out extra ea quw ordo evangclicn dispositionis ciposcit ea maxima neces- 
■ilas fuit taboris ut primum grtecis fidelibua omni psrfectione venturi in 

• carne dei muDifestata ne judaicis fabulia inlenti tn solo legis desiderio 
tenerentur neve heretlcis fabulis et etuttia sollicitationibua seducti eicede. 
rent a vcritate elnboraret: dehinc ut, in principio evangelii Johannia 
nalivitate pneaumta, cui evangelium acriberot et in quo elcctus scritieret 
tndicarot, conteBlsna in se completa esse qun osaent ah aliis inchoata, etc. 

6. The collections of Isidore add some important statements to the pre- 
ceding, and as is ao often the case with that writer, tbe extracts bear marks 
of high antiquity. 

Isidor. Hisp. (ed. Arevali) vil, 395. Lucas, qui intcrpretotur elevans 
aive cousurgena, avangelista tcrtiua, natlone Sytua, Antiocheneis, cujua 
laiis in cvangelio canitur, arte scHba et medicus, apostatorum discipulus, 
poatea Paulum usque ad confessionem ejus seculus, serviens Domino sine 
crimine. Nam nequo uxorem umqunm habens, neque Alios, medicus cor- 
porum Pl animarum. Duos etenim libros de Epirituali medicina animarum 
■cripfil, id eat vv»nge1ium in Achaiie pnrlibus tempore Pauli, quod evan- 
gelium Puulus Apostolus(ait) esse suum ait enim secundum ot-angellum 
ineuin, atium vero librum qui Actus Apoatolorum dicitur quern sancto 
Theophilo episcopo Antiocheno conacripait, In et iiii annorum obiU in 
Bothania, planus Spiritu Sancto, qui postea Cons tan tinopolim xx Con- 

u inai moiAh, and sfiaaltr tocomct In 



atantino imperatoria anna cum rcliquiia boati aposloli Andrcte translatui 
eat cujus depositio xv. kal novemb, celebratur. 

G. Idem. v. I9T. Lucas Antiocfacnus evangoliitu ot apostolical con- 
Bcriptor hialorim, nations Syrua, arte medicus, grsco eloquiucruditus quern 
pleriquetraduntproselytumfuissQ, ethcbrjeaa literal ignorans. Uic tamca 
fuit Pauli discipulus et indlviduus comes pBrugrinalionia ejus. Quique 
ab incunta puoritia castisaimus fuit et evangelical p raid i cation is opua exor- 
cuit Obiit aeptuagesimo quarto vits suie anno. Sopuitua in Bithynia; 
cuius quidem ossa, regnante Constantino Con^ttantinopallm fuerunt trans- 
latn. 

Here, then, are at least seven fragments of traditional evidence, bearing 
striking annlogies to the Muratorian Canon, and favoring strongly Iba 
suggested emendation. And the only counter evidence that I know of ii 
the statement in the subscriptions to the Gospel of Luke, in Codd. KS, to 
tho following effect: c^eiithi furi j/jiwvf li r^ mii ;ru avaX//i(ira(. 

Assuming tho accuracy of tho emendation, we shall tee further that 
these traditions become much more intelligible when placed side by aide; 
and in order to make the compariton more carefully and completely, we 
can add several other passages belonging to tbe traditional history of At. 
Luke, and it is easy and interesting to examine tbe accretion snd devel- 
opment of the tradition. 
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Evidence of a Protozoea Stage in Crab Develop- 
ment Bjr H. W. Conn. 

tAbalnct ot ■ communlcillDn to lbs UnlrfrallT Scientific Auoclilloa, Korcmher 

7. isaa.] 

Them is great interest attached to speculations as to the probabia 
ancestry of the Decapods, owing to tbe value which the conclusions hava 
in enabling us to interpret paleontologicul facts. T1>ero have been quite 
■ number of theories advanced as to tho original stem from which the 
Decapods have been derived, two of which claim especial attention. One 
is the theiiry of Muller, who Snds such a stem form in the eoea. 
Another, suggested by Claui, or in a different form by Brooks, considers 
the protOKoea as ihe ancestral stem. It is of great importance in under- 
itanding the Crustacea to decide between these two views, inasmuch as by 
the first view Cruslacfla are supposed to have descended from a form with- 
out a thorax, while according to the second, the thorax was present in 
the original Decapod stem. Borne work done at Hampton during the 
lastsummer upon tho larval cuticle of crabs, indicatns conclusively that 
the latter view is the correct one, or that at least Frits U iitler'a viow ia 
incorrect. The larval skin, particularly the telson, of a large number of 
crab zocKS was studied with the following results; The larval akin is not 
in difTorenl crabs alike, nor is it in any case exactly aimilar to the 
inclosed noca. There is always an indication, more or less complete, of 
tome previou.Uy existing stage. There has been shown in tho varioul 
forms studied a gradation from the larval akin, with little difference from 
tho zoea incloaed, to a larval akin which ia utterly unlike the roea, but 
which possesses a forked tail with 14 long feathered apinea. This grada- 
tion is complete, and a aludy of the different embryonic tulsons shows that 
all have been derived from tho form shown by Panopeuf, which baa a 
forked tail with M spines. Now such a larval skin is to be considered 
simply Hs the cast olT skin of some stage immedfately preceding the zoea. 
It has been shown by Paul Ueyer that tho aludy of tbe larval skin of 
Macroura leads to a similar result, that a forked tail with 14 spines is also 
seen in tbe early history of this group. If, therefore, a form can be 
found which shows these peculiarities, we have reason for accepting it a% 
the stem form of the higher Crustacea. Now a study of the different 
proti'Boea forma which occur in the ontogeny of various Macroura shows 
that we have in this form a stage which fulflls tho conditions. It ha* 
the forked tail with 14 spines, and has large swimming antennae, 
another peculiar characteristic of the crab larval cuticle. If tho varioua 
larval skins of crabs and Hacroura be compared with each other, it will 
be seen that they are all to be cansiderod as modidcutionB of a tail much 
like that present In the larval skin of Panopeus ; and if this tail be eom- 
parod with the protozoea tail of Feneus, tho likeness will be seen to be 
very striking. Wo have, therefore. In the comparative study of the 
larval cuticle of craba, good reason for accepting as tho stem form of the 
Decapods a fotm which had resemblance to a protocoea. 
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OTE8 ON RECENT PUBLICATIONS. 



Bemsbn, laA. Principles of Theoretical Chemistrj, with special 
reference to the Constitution of Chemical Compoonds. 
(Second Edition, Revised and Enlarged ) (Philadelphia: 
Henry 0, Lea's Son & Co. ^4^ pp., 12^. $L75.) 

In one way or another students of Chemistry manage to learn a great 
many of the facts of the science, hut in most cases their knowledge of the 
underlying principles is sadly defective. They talk glibly enough of 
atoms and molecules, of ** bonds " and " double bonds,'' of valence and 
structure, but if asked a fundamental question the character of the 
answer is pretty sure to reveal an unsatisfactory state of mind. This is 
largely duo to the way in which chemistry is commonly taught. Begin- 
ners are brought face to face with the deepest subjects with which the 
most learned chemist can occupy himself. They are made to study cer- 
tain <'cut and dried '' statements regarding atoms and bonds, etc., before 
they have formed any conception in regard to the nature of chemical 
action, and having once learned some definition of atoms and. atomic 
weights, etc., having once learned to repeat Avogadro's law and the 
law of Dulong and Petit, they are allowed to go on their way under the 
fatal impression that they really know something about the subjects. 
The best of them, if they happen to come under good influences or if they 
have enough individuality, may recover from the barbarous treatment 
to which they have been subjected. Many never do recover from it. 

The object of the book here noticed is to furnish the student with a 
logical statement of the connection between the fundamental facts and 
hypotheses of chemistry, to show how the latter are suggested by the 
former and to point out the boundary line between them. It is intended 
for those who have some knowledge of the facts. 

In the first part the methods for determining atomic and molecular 
weights are treated as fully as is necessary to make the subject clear. 
Then follows a chapter on the ^* Properties of the Elements as Func- 
tions of their Atomic Weights,'' and one on ** Valence, or Atomicity of 
Slements." 

In the second division, which forms the principal part of the book, the 
much abused, yet important, subject of the Constitution or Structure of 
Chemical Compounds is taken up. The attempt has been made to show 
exactly how the prevailing views regarding structure have been evolved 
from the facts. The formulas in use for the principal compounds are 
discussed in such a way as to draw attention to the methods involved in 
constructing them. A careful study of this portion should put the student 
in a condition to see upon what basis the formulas in common use rest, 
and ought to do something towards remedying the serinns and prevalent 
evil of writing formulas ** because they are in the book." 

The treatise concludes with a short chapter on the Determination of 
the Constitution of Chemical Compounds by Physical Methods. 

Abohiyes or Mabtland. Proceedings and Acts of the Gen- 
eral Assembly of Maryland, January, 1637/8— rSeptember, 
1664. Poblished by aathority of the State under the direc- 
tion of the Maryland Historical Society. J. W. M. Lee, 
Bradley T. Johnson, Henry Stockbridge, Publication Com- 
mittee; — William Hand Browne, Editor. {Baltimore: 1883. 
621 pp,, 4*. $2.50). 

In placing the colonial records of the Province, and revolutionary 
records of the State, in the custody of the Historical Society, and making 
provision for their publication, the Assembly has taken a "precaution 
which, if its predecessors fifty or a hundred years ago had taken, grievous 
and wholly irreparable loss would have been prevented. Yet Mary- 
landers have great cause to be thankful that through all the chances and 
changes which have imperilled these manuscript records, so much has been 
preserved, and now, by proper safeguards, and still more, by publication, 
is placed beyond the risk of further loss. 

Each of the colonies started on its career under circumstances, internal 
and external, more or less peculiar, by which its destinies were shaped 
from the first, and which, even at the present day, are to some extent the 
isause that each is what it is. Each had its own enemies to combat, its 



own prosperity to work out or defend, and each, in its own way, cherished 
that spirit of freedom which in due time was to make it an independent 
Commonwealth. In the case of Maryland, the first Proprietary govern- 
ment that succeeded, and the first colony that was successful from the 
start, the study of this period of its history, though lacking in thoM 
tragic and stirring events which give such deep interest to the early 
struggles of Virginia and New England, is of high importance as an 
instance of the growth of free institutions in a community which had 
the shaping of these institutions almost entirely in its own hands, and 
which adapted, by methods as simple as efficient, the social order anH 
government of England in the 17th century— or so much of them as was 
needed — to a new settlement in a new world, and under external condi- 
tions that England had not known for a thousand years. 

As these Archives are chiefly intended for the historian or atndent of 
history, great care has been taken in the editing to make the printed text 
an exact and literal copy of the manuscript, so that the book may be con- 
sulted as if it were the original, and with as much confidence. 

A most valuable addition to this volume, is the careful calendar of all 
the unpublished volumes and their contents ; so that the student can at 
once learn what materials bearing on his researches are preserved among 
these Archives. 

It can hardly be doubted that the publication of this volume will be 
satisfactory to the Legislature of the State, and that it will make provinoa 
for continuing the series. 



TiUea of Recent ContribuHona to BeriodicaMs, etc. 

Billings, J. S. Medical Bibliography. (Medical and Chirurgieal FaeuUf 

of Maryland^ TVansoc^tons, 188S. ) 
— ^— The Information necessary to determine the merits of the Heating 

and Ventilation of a School Building. (Circulars of Infarmaium 

(No, f , of 188S) Bureau of Education, Waehingion, 188S.) 
Bloomfield, M. On Certain Irregular Vedic Subjunctives and Imper* 

atives. (American Oriental Society, Proceedings, May, 1883,) 
On a Proposed Edition of the K&u^ika-sQtra of the Atham* 

Veda. (American Oriental Society, Proceedings, October , 1883 ) 
Dewet, J. Knowledge and the Relativity of Feeling. (J(mmal ofSpt^ 

ulative Philosophy, January, 1883.) 
GiLDERSLEEYB, B. L. Grammar and Aesthetic. (Princeton Mnkm. 

May, 1883.) 
Hall, G. Stanley. The Contents of Children's Minds. 

Review, May, 1883.) 
Harris, J. R. Original Documents of the New Testament. (; 

tury, N. Y,, December, 1883.) 
Haupt, Paul. Beitrage zur Assyrischen Lautlehre. (K. OeseUsek^i 

der Wissenschaften, Naehrichten, Qbttingen, April £5, 1S83A 

Supplement to Schrader's Eeilinschriften und das alte Testament 



TheCm* 



(Ricker, Oiessen, 1883.) 

iry Soci 
October, 1883.) 



Johnson, J. Rudimentary Society among Boys. (Overland Monihlf, 



LiEBio, G. A. Variation of the Specific Heat of Water. (Ameriam 

Journal of Science, July, 1883.) 
Martin, H. N. Direct Action of Ethyl Alcohol upon the Heart. (Afary- 

land Medical Journal, September, 1883.) 
Rbmsen, I. Chemistry and Pharmacy. Popular Science Monthly, Mmf, 

loo5. ) 

Rowland, H. A. On Concave Gratings for Optical Purposes. (PAtfo- 

sophical Magazine, September, 1883; American Journal of Sdtnu, 

August, 1883.) 
On Mr. Glazebrook's paper on the Aberration of Concave Ort^ 

ings (see Phil. Mag., June, 1883). {Philosophical Magazifie, Sepim> 

ber, 1883; American Journal of Science, September, 1883.} 
ScHiMFER, A. F. W. Ueber die Entwickelung der Cblorophyllkorner und 

Farbkorper. (Botanisehe Zeitung^ 1883.) 
Sylvester, J. J. Table of Totients, of Sumtotients, and of 8/ir' into 

the Squares, of all the Numbers from 501 to 1000 inclusive. (PAib* 

sophieal Magazine, September, 1883.) 
— ^— On the Equation to the Secular Inequalities in the PlanetiiY 

Theory. (lb., October, 1883.) 

On the Involution and Evolution of Quaternions. (Ih., Novem^ 



ber, 1883.) 
Wilhblm, L. W. The Poll Tax in Maryland. (Magazine of AmerieKk 

History, January, 1884.) 
Williams, G. H. Die Eruptivgesteine der Gegend von Trybergitt 

Schwarzwald. (Inaugural Dissertation, Heidelberg^ 1883.) 
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REPORTS OF RECENT LECTURES AND ADDRESSES. 



I. Dr. von Hoist's Lectures on the Relation of History 

to FoliticSf etc. 

Two public courses of lectures by distinguished writers on history have 
been given here since the opening of this session. The first course was a 
careful and at times an eloquent review of the Relation of History to 
PoliticS| with illustrations drawn from modern European history. The 
lecturer was Dr. H. von Holst, Professor in the University of Freiburg, 
who had previously lectured here in the winter of 1879, and is well known 
lA the author of the Constitutional History of the United States. 

The Relation of Histort to Politics. 

It is impossible to understand European politics without understanding 
Buropean history. If you would study the present character of European 
states and the tendencies of the nineteenth century, you must begin at 
least as far back as the French Revolution. The lecturer- considered in a 
philosophical way the ancien rigime, the causes and results of the Revolu- 
tion. He showed that while feudal institutions were levelled to a demo- 
cratic plain, the monarchical principle survived in the most absolute form. 
Liberty, equality, fraternity, were but idle dreams. France has always 
looked for political guidance to men rather than to measures or principles. 
The French people are not republican in the same sense as are the people 
of the United States or of Switzerland. These countries have not only 
republican institutions but republican traditions, habits, and modes of 
thought Dynastic monarchy is dead in France although monarchical 
feeling survives. Devotion to the Bourbons was extinct long before the 
natural death of the Count de Chambord^ The Orleans princes have 
never won the hearts of the French people. The Germans of to-day are 
under great obligations to the French Revolution and to Napoleon 1. If 
old Germany had not been thoroughly shaken up, the country would now 
be a geographical name and a political corpse. But modern Germany 
has paid back her debt with interest, and the day will come when France 
will acknowledge it. The French have profited by the lesson of 1870 in 
their thorough reorganization, civic and military, and also in their educa- 
tional system. Excessive centralization at Paris was one of the chief obsta- 
cles to French liberty. But the Paris Commune taught France to depend 
upon herself as a united country instead of upon one city. The death of 
Gambetta has been a great blessing to France, for, just because of his 
great qualities, the French people continued to believe in one man rather 
than in public measures. The present generation of French statesmen 
must learn to keep themselves in the saddle by deeds rather than by pres- 
tige. The existing relations between France and Germany were freely 
discussed and the international position of Germany as regards Russia, 
Austria, and other powers was suggestively defined. The policy of Ger- 
many is peace, but with readiness for immediate and overpowering war. 
American competition in economic ways will however finally compel the 
disarmament of Europe. The internal condition of Germany received 
some attention from the lecturer. The German Empire is daily growing 
into a more organic unit, and, whatever political and social dissensions 
there may be within German borders, the German people have no confi- 
dence in foreign war as a safety-valve for the nation. 



Before leaving Baltimore, Dr. von Hoist met the students of History 
and Political Science by themselves and urged upon them the study of 
Slavery as an historic, economic, and social Institution. A fuller report of 
this address will probably be printed in the University Studies of Histor- 
ical and Political Science. 

Few people considered the late civil war as an irrepressible conflict 
It was not so considered by the man who coined ^t he phrase. Neither 
Seward nor Lincoln, neither North nor South understood the irrepressible 
nature of the conflict into which the nation was drifting. This view is 
impossible even in our time, because the history of slavery has not yet 
been written. There has been no attempt to write it. There are, indeed, 
works which indicate by their titles some bearing upon the subject of 
ilaveryy bat a scientific treatise upon the same there is not. Accounts of 



the slavery question there are in abundance, but slavery as an historic In- 
stitution is yet to be studied. Until Ihe thing itself is known, it is im- 
possible to treat it understandingly in the history of political controversy. 
Students from the South, trained to a knowledge of scientific methods, 
should take up the history of slavery — the peculiar institution. Study 
the slaveholders as such; study their position, occupations, modes of life, 
their intercourse with the outside world. Investigate the history of 
landed property or land tenure in the Southern States. Inquire into their 
commercial relations; what articles were imported and what things were 
not imported. Study the history of the southern press and of southern 
literature. Such inquiries would show to some extent the character of 
southern civilization. No individual can complete this great task. It 
will be a work for the coming century. But individuals can contribute a 
stone to the up-building of this historical structure and by and by it will be 
finished. Whoever takes up such work with interest, diligence, and 
strict conscientiousness may expect results which will entitle him to the 
praise : '* He has deserved well of his country." 

II. Mr. Bryc^s Lectures on the History of the Sources 

of Roman Law. 

The second public course of lectures in history was given by James 
Brtcs, Esq., M. P., Regius Professor of Civil Law in the University of 
Oxford, author of a work on the Holy Roman Empire. In a course of 
six lectures he called attention to the importance of the study of Roman 
Law, and indicated the mode in which the subject should be taken up 
and the results to which it might lead. 

Roman Law. 

The lectures began with some observations on the nature and value of 
the historical method as applied to legal studies, and upon the place which 
a study of Legal History ought to hold in the general history of the insti- 
tutions of a state and the life of a people. 

The term ** Sources of Law " was then explained as including the per- 
sons or bodies from whom the law of a State proceeds, and the methods 
and channels by and through which it is expressed and promulgated. A 
sketch was then given of the conditions under which law existed in early 
Rome, during the regal period and in the first two centuries of the repub- 
lic. The nature of Customary Law was discussed, and the importance of 
the priests as the depositaries of sacred customs and ceremonial usages in 
primitive societies was indicated. The Laws of the Twelve Tables were 
then touched upon, and remarks made on their great value as forming a 
centre for the subsequent systematic development of Roman Law and a 
basis for its teaching. Some account was given of the way in which 
statutes were passed by the comitia of the people, and the consequences 
which legislation by such assemblies produced were examined. After 
this the position of the legal profession at Rome was treated of, and the 
way in which the prudentes became, as teachers and writers, sources of 
law, was illustrated from similar phenomena in England and America. 
Special reference was made to the action of Augustus and his successors 
in giving certain jurists the privilege of issuing authoritative responaaf 
and to the growth and infiuence of the Sabinian and Proculian schools. 
Next the position and powers of the Roman magistrates, and especially 
of the Pr»tor as an executive and judicial oflScer, were discussed, and it 
was shown that, by his control over procedure and through his edicts, he 
became a source of law of the first importance. The meaning of juM 
ffeniium was explained, its growth traced, and the philosophical con- 
ception of naturalia ratio was dwelt upon. Some words were said 
in conclusion upon the legislation of the Senate and the Emperors, and 
the character of Justinian's codification, or rather consolidation, of the 
two great masses of statute law and jurist law was briefiy touched 
upon. 

Democract IK America. 

Mr. Bryce also met the members of the Seminary of Historical and 
Political Science on November 23, and made some remarks in criticism of 
De Tocqueville's " Democracy in America.'' 
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After dwelling upon the rare and admirable qualities of De Tocque- 
Yille's work, almost without a parallel in modem political literature for 
keen analysis, exquisitely lucid statement, and judicial fairness, Mr. 
Bryce indicated several points in which De Tocqueville's observations 
might seem open to criticism, as aflTected by certain possibly misleading 
influences. Among these some critics might enumerate an inadequate 
appreciation of the English element in the institutions and polilical habits 
of the American people, a similarly scarcely adequate appreciation of the 
effects of colonial life, a somewhat too constantly present disposition to try 
American phenomena by comparison with those of France, and conceive 
those which are unlike France to be distinctively American, together with 
a view of political methods and institutions slightly too theoretical, and 
needing to be corrected by the experience of practical politicians. 

The question was then proposed whether certain points in De Tocque- 
Tille's description of the phenomena he saw in 1833 were correct then, 
although not true now, or whether he had erred in his observation of the 
then actual condition of the United States. Among these points were 
the following : The arbitrary powers of American magistrates, the tyranny 
of the majority in America, the absence of free thought and free speech, 
the eager interest of every citizen in political affairs, the tendency of 
State authority to encroach on federal authority and the predominance of 



State patriotism over national patriotism, the number and yariability of 
small political parties. These topics were briefly discussed, and the sug- 
gestion made that an edition of De Tocqueville's great work carefully 
annotated so as to show which of his reflections and forecasts had stood 
the test of time and comparing the past with the present condition of the 
United States might possess considerable historical and political value. 

III. Dr. BUiings^s Lectures on Municipal £iyffieme» 

Dr. J. S. Bii.LiNQH, Surgeon U.S.A., who has been for several yean 
the medical adviser of the Trustees of the Johns Hopkins Hospital, ia 
respect to the construction of their buildings, has completed a coarse of 
twelve lectures upon the Municipal Hygiene, which was listened to by 
many physicians, by the health officers and other municipal authorities of 
Baltimore, and by such members of the university as are interested ia 
sanitary science. The lecturer discussed the general principles whick 
apply to the health control of cities and the illustrations were largely 
derived from the experience of Baltimore. The daily newspapers fur- 
niehed excellent reports of most of his lectures, so that their influenei 
was extended far beyond the company who heard them. 



SYNOPSIS OF RECENT JOURNALS. 



Amerioan Journal or Philoloot. Edited by Professor Oilder- 
sleeve. Vol. IV, 3. Whole No. 15. 

Article I. — The New Revision of King James* Revision of the New Testa~ 
ment. Ill, Examination of the Revision of S, Matthew (continued). By 
Chaklss Short. 

In this number Professor Short continues his exhibit of the various ren- 
derings of S. Matthew from ch. vii to ch. xii inclusive (see A. J. P., II. 
149-180, III. 189-169). 

The character of the article precludes a synopsis. Among the matters 
that come up for discussion may be noted the use of the article in coup- 
lings, e, g, the east and {the) west^ both in English and in Greek, the sup- 
pression of the verb in the second clause, as in the hervest is great ^ and the 
woorkmenfew (Sir John Cheke), the repetition of the preposition, the use 
of thatf hoWf how that. 

Article 11. — On the English Dative^ Nominative of the Personal Pro* 
noun. By F. B. Oummere. 

The later change of ye to you must be connected with the earlier like 
tendency in the singular. After the dative had driven out the accusative 
forms of the personal pronoun it turned toward the nominative. In fact 
it had long performed nominative functions, as is shown by the construc- 
tion with self J as is shown by the definite article the^ which is undoubtedly 
a dative, se being the nominative proper. In the XVth century we find. 
To-morrow shall you wedded be (Guy of Warwick). But it is sporadic and 
the new form gained ground at first very slowly. In the Pastun Letters 
there is no gain in the later period (1485-1509) over the earlier (1424- 
1461). In nearly a century there is not the slightest indication of such 
a change as might have been anticipated. But in the Kentish A3enbite 

of Inwyt written (1340) a century before the Paston Letters, there is a use 
of the dative-nominative in the second person of the singular personal 
pronoun that would justifv the prophecy of a speedy substitution of thee 
for thou. But just then the plural was substituted for the singular. Ye 
became the more polite form of address in the XVth and XVith centu- 
ries. The singular was isolated, a hedge was set about it. It was reserved 
for solemn purposes, and was thus removed from the influence of lin- 
guistic change. It became one of those forms that men use consciously 
with effort ; just as we use ye with effort. Most men use any case of 
the singular personal pronoun, second person, only on special occasions 
and with this conscious effort. Most men, but not all. Thee is familiar 
to the Society of Friends though few use thou in familiar speech. 

The change went on with thou and thee^ and the dialectic dative-nomina- 
tive of the A3enbite of Inwyt was used for thou with no more right and no 

less right than you for ye. The explanation from euphony is idle. If 
euphony is to blame why did not euphony retain yef The ou in thou 
was not a diphthong at the time of change. The reason is hard to discover. 
Schleicher attributes the usurpation to a certain shyness. * Me seems ' is 
preferred to * I see. ' At any rate the tendency was helped by the analogy 
of the impersonal verbs in dative construction, which also had its effect 
on the form of verb. The modern Quaker thee does not take a verb to 
correspond. The Quaker says thee shall, thee multiplies. 



The conclusion is that the household thee of modern Quakers ia no mor« 
" ungrammatical " (Dr. Abbott) than the household you of anybody elssi 
Only in solemn language does the former use thee or the latter ye. If it 
be urged that some dialects have retained the thou, we have simply to 
remember that the same is true of ye and does not interfere with the £ict 
that thee is now a legitimate nominative. 

Article III. — Participial Periphrases in Attic Prose, By "W. J. Alzx- 

▲NDER. 

This is substantially Dr. Alexander's thesis for the degree of Doctor of 
Philosophy. An abstract will be found in Circular No. 22 with an extended 
note on the subject by Professor Gildersleeve. 

Article IV, — Slichometry, II. By J. Rsndkl Harris. 

In this paper Mr. Harris extends his previous results to Bible texti^ 
and discussed at length the Euthalian stichometry (see Circular No. if). 
The majority of the data agree closely with the hexameter hypothesis if 
is shown by a comparison between a measured selected text of the Epistici 
and the traditional verse numberings. Although there is greater irregu- 
larity in the Gospels than in the Epistles, it must be admitted that in botfc 
cases (but especially in the Epistles), they offer a new critical instrument to 
the student of the New Testament by means of which to restore the text 
to the same compass as it occupied in early copies. True the eztensioa 
of the enquiry to the Gospels is much complicated by the variety of texti, 
the Textus ReceptuSj for example, showing an excess of at .least 60 hexi^ 
meters in the Gospel of Matthew over the text of Westcott and Hort, 
but it is so much the more interesting for we begin at once to ask sack 
questions as relate to the authenticity of the last twelve verses of Mark, 
the pericope de aduliera hnd other important passages. As all the texts <tf 
the Gospels are in defect according to the best preserved stichometry, wo 
must assume a shorter measuring line for the Gospels with the result thatt 
modern text was found to be only five verses in excess in Matthew, if it 
was in excess at all, that it was within a single verse of the traditional num- 
ber in Mark, and not more than five verses in excess in John. The last 
twelve verses of the Gospel of Mark must be admitted to make up the 
reckoning, and for the same reason we are obliged to reject John VIL 
63, to yill. 11. In Luke the longer of two available results requires the 
rejection of most of these passages which Westcott and Hort designate as 
Western non-interpolations. This would leave the measured texts somo 
nine verses in excess of the traditional numbers. In no case does the 
Textus Reeeptus afford us a reasonable concordance with the traditional 
figures. The later MSS. thus appear as witnesses against themselves. 



There are three elabonte ReviewSf one bj Professor J. M. GAamrrr of Sweets A9§l^ 
Saxon Reader and Anglo-Saxon Primer and Morris' Specimens qf Early JBkglUk, one by ?!»• 
fessor Frakcis Brown of Schrader's Keilinsehriflen und da* atle Tutament with Haap^ 
Appendix and one by Professor J. F. McCurdy. of the new edition of Oeteniu^ Lexikm. 
Profeisor Bloomfirld has giren a Notice of BQhIer's Leit/aden /vr den Sewteniaremm 
des Sanehrit^ and Professor G. 8. Morris, of Wallace's API2T0TEAH2 IIEPI ♦YXHX 
The Reports embrace Rheinisehes Museum^ (J. H. Wheeler), AngUa, (J. M. QanettX 
Hermes, (B. G. Sihler.). 

In the Cbrreipondenee, Dr. J. R. 8. Stxrrbtt communicates a corrected wpf «f 
inscriptions from Sebastd in Asia Minor. The osaal select bibliogFaphJcal list romplstio 
the number. 
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PUBLIC LECTURES. 

(The regalations in regard to the admission of the public to these courses of lectures are given on p. 80 of this Circulary 



VI. BOTANY. 

Professor William TRSLSASBy Botanist, of the XJniyersitj of 
WiscoDsin, will gi?€ a coarse of class lectures to the stadents in 
the Biological Laboratory on The Growth and Reproduction of 
Plants, daring the month of Janaarj, 1884, as follows: 

1. Analysis of Plant Structure. 

2. The Cell in general ; the Oell-wall. 
8. Protoplasm. 

4. Oeil Multiplication. 

6. Synthesis of Plant Structure. 

0. Osmosis in its relation to Nutrition ; Nutrition of Lower Plants. 

7. Nutrition and Orowth of Higher Plants. 

8. Parasitism; Symbiosis; Carnivorous Plants. 

9. Reproduction — lower plants. 

10. Keproduction — higher plants. 

11. Dissemination. 

12. Germination. 



FSBTILIZATION OF FlOWSBS. 

He will also give a coarse of foar lectares on The Fertilizalion 
of Mowers, in Hopkins Hall, on Thursdays, January 3, 10, IT, 
24, at 5 p. m. 

VIU NEW TESTAMENT GREEK. 

J. BiNDiL Harris, m. a., (late of Glare College, Cambridge, * 
England) Lecturer on New Testament Greek, will give a course 
of six lectures explanatory of some new methods of textual restora- 
tion, on Wednesdays and Fridays, January 2, 4, 9, 11, 16, and 18. 

In the first instance, the second and third epistles of St John will he 
restored to the original lines and pages. A brief examination will be 
made of the extent to which these epistles are attested by the Fathers and 
the substantial value of such attestations, &c., &c. 

VIII. ETHICS OP SOCIAL RELATIONS. 

Professor Gsorqx S. Morris, Lecturer on Philosophy, will give 
foar lectures on the Ethics of Social BeUUions, Tuesdays, Janu- 
ary 8, 15, 22, and 29, as follows : 

I. Tu€$day, January 8. On the Philosophy of Social Belations g^e* 
rally. 
II. Tuesday, January 15. The Family. 

III. Tuemiay, January 22. The State. 

IV. Tu€»day, January 29. Beligion and Social Belations ; or, God in 

History. 

IX. ENGLISH LITERATURE. 

Hiram Corson, m. a., ll. d. Professor of Anglo-Saxon and 
English Literature in the Cornell XJniyersity, will give a course 
of twenty lectures on the Poetry and Drama of the Restoration 
Period, and on the subsequent Drama to Sheridan, inclusive, 
beginning Monday, January 21, 1884. 

The lectures will be giren on Mondays, Wednesdays, and Fri- 
days, January 21, 23, 25, 28, 30, February 1, 4, 6, 8, 11, 13, 15, 
18, 20, 25, 27, 29, March 3, 5, 7. 

1. Monday, January 21: Introduction to the Course; the spiritual, as 
distinguished from the intellectual, an essential of literature ; the spiritual 
ebb and flow exhibited by successive periods of English literature, from 
Chancer to the present time. 



2. Wednesday, January 25: The Odes on the Lord Protector, Orom- 
well, and on the Reistoration of Obarles II., by Waller, Dry den, Cowley, 
Sprat (Bishop of Rochester), and others; the rhetoric of the ** metaphysi- 
cal '* school of John Donne. 

8. Friday, January 25: The same subject continued ; the Anti-Puritan 
spirit of the time and its tendencies. 

4. Monday, January 28: The same subject continued. 

6. Wednesday, January SO: The same subject continued; Cowley's 
<* Vision concerning his late pretended Highness, Cromwell the Wicked." 

6. Friday^ February 1: Butler's Hudibras, the completest and most 
effective embodiment of the Anti-Puritan spirit ; Milton and Butler con- 
trasted as reflectors of Puritanism. 

7. Monday, February 4 : The charge against Puritanism of destroying 
the English Drama, refuted ; the great gush of the dramatic spirit in the 
Elizabethan age quite spent before Puritanism became a power. 

8. Wednesday, February 6: The Restoration Drama Characterized; 
the Comic Drama an expression of the hunger and thirst of the time 
after unrighteousness; the Latinized Court of Charles II., its poisoned 
fountain-head. 

9. Friday, February 8: The •< Heroic" Play regarded as the "bright 
consummate flower " of the dramatic genius of the age; Dryden, its most 
successful cultivator; his « Essay on Heroic Plays;" his ** Indian 
Emperor," •* Tyrannic Love," and »* Conquest of Granada; " the " Heroic " 
Plays burlesqued in *• The Rehearsal " of the Duke of Buckingham ; Dry- 
den's portrait of the Duke in his *< Absalom and Acbitophel." 

10. Monday, February 11: Dryden's estimate of the great Elizabethan 
Dramatists, Shakespeare, Ben Jonson, Beaumont and Fletcher, etc. ; his 
« Defence of the Epilogue" to his Comedy," Marriage & la Mode ; " Thomas 
Rymer's *' Reflections on Shakespeare and other Practitioners for the 
Stage," contained in his ** Short View of Tragedy ; " Dryden's high esti- 
mate of Rymer as a critic. 

11. Wednesday, February IS Rymer continued; his criticisms of 
Shakespeare's Othello and Julius Csssar, etc., expressive of the low 
dramatic ideals of the time. 

12. Friday, February 15 : The ri/aeimenii of Shakespeare's Plays, by 
Davenant, Dryden, Nahum Tate, Otway, Granville, etc Davenant's 
" Macbeth ; " Dryden and Davenant's " Tempest, or, the Enchanted 
Island." 

18. Monday, February 18: Nahum Tate's *< King Lear," as exhibiting 
the age's idea of " poetic Justice ; " the great impersonators of Lear, Bur- 
bage, Betterton, Garrick, Edmund Eean, Macready. 

14. Wednesday, February 20: Dryden's concrete estimates of Chaucer 
and Milton, as exhibited in his modernizations of Chaucer and his 
rhymed opera of « The State of Innocence and Fall of Man." 

16. Monday, February 25 : The Dedications of the time, a measure of 
the literary debasement. 

16. Wednesday, February 27: The Collier Controversy: Collier's 
*' Short View of the Immorality and Profaneness of the English Stage." 

17. Friday, February 29: The Collier Controversy continued ; Replies 
of Conereve, Yanbrueh and others ; the reformation wrought by Col- 
lier in the Morality of the Stage ; Charles Lamb's remarkable theory as 
to the Comedy of the Restoration wholly sophistical. 

18. Monday, March S: The improved Morality of the Court and of 
Society after the Revolution of 1688; Addison's '^Cato;" the "Senti- 
mental " or ** Genteel " Comedy, as represented by Richard Steele and 
others ; Addison and Steele as moral reformers. 

19. Wednesday, March 5 : The revolt against the Sentimental Comedy 
instituted by Oliver Goldsmith in his •' Good-Natured Man" and «8he 
Stoops to Conquer." 

20. Friday, March 7: Sheridan's « Rivals" and "The School for 
Scandal ; " general survey of the Drama from Shakespeare to Sheridan ; 
the Future of the Drama. 

K. B. This Programme is somewhat proyisional ; a few modifications 
may be necessary, and parts of a subject assigned to a lecture of a certain 
date may be treated in a preceding or a following lecture. 



The course of lectures on Classical Arch»ology by Mr. Joseph Thacher 
Clarke, previously announced, have been deferred in consequence of the 
sickness of Mr. Clarke. 
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A pretty eihaiutlTe ezploltfttion of this poem yields tlie following 
mult: CQDquU*, quiwet rovee(llT), done«(118), quiBaetuaemblu (189], 
nliU (7) (147), menM (L61), auembleii (1ST), entreocU (ISO), entrocij 
(219), venciu (242), mataii (286), rendue (302), priM (306), tuaU* (306), 
sttamte (361), 00Deu« (411), p«rdu« (622), laiaseU (600), Uiulez (606), 
rtBsembleitf (611), flneU (833), devUeie (S84], oie (lOOl), venciu (1068), 
bftisitf «t bluidi< (1121), prisf (1200), cbftrgiei (1276), raloia (1398), 
covreie (1416), n\o\e (1532), deviieU (1533), commande (1696), meneia 
(1600), doTiseiu (1631), ordeueiu (1082), MTrei* (1TS4), coDquU« (1871), 
popleU (188T),eBcbaciez (2016), miw (202e],popleU (2038), troveia (2046), 
ftpeleie (2046), doneie (2060), deviseiei (2136), ordeneiei (2186), ferui 
(2168), alameie (2182), mori at dabenebiei (2186), amen««t (2197), 
preciea (2198), priut (2286), vaeU (2291), tornois (2292), commMideU 
(2299), meneie (2311), recelei* (2312), bauteie (2313), ecgendrBie (2314), 
noroei* (2316], demoatre* (28S5), axaea (2337), getea (2888), degaerpi« 
(2339), bit« (2340), recint« (2348), aaaembleit (2362), auneU (2367), en- 
gendrela (2401), deguerpla (248T), TbU (2614), destniU (2530), puaeia 
(2638], dflTiseia (2689), popleie (2642), nummeld (2643), kmeiet, (2602), 
boDoreie* (2603), tramisei (2606), rsnieneie (2666], apeleie (2672), ukIbu. 
neie (2822), apeleU (2823), Soela (2642], eotenduM (2B66), ordenela 
(2861), celele (2S64) niostreU (2866], cuntredit« (2891), troTSle (2918), 
blBimela (2914), fineie (2916), duelej (2927), moslreU (2958), demandela 
(2969), ahirot«lu (297S), oia (2978), reipiU« (2979), entendutf (2986), 
qui9« (8007), furnie (S008], chargU (8009). menaio (3018), IWreU (3014), 
juroii (3124), soferls [3218), demandeie (8301), fut« (3426) UMmblei« 
(3466), aduneii (3457), llfreii (846S), meDels (3466), rsMui* (3507), 
desberiteii (S509), mandeii (3610), rendui [3611], toliu (8612), coroneU 
(3621], amgiireU (3522), mandM (3GB7), budm (3668), meDM (8689), 
conmencU (3602), aiBembles (3603), miM (3608), p«rdu« (8616), devuM 
(3621], &quitM (3622), p&rti« (3061), mandiei (3661), arte et gMtM 
[3664), defendu* (3668), vonoue (3669), laUit (3T0«), exqnlu (8720), 
donee, (3766), tenu« (3769), laiuii [3764], nomeis (8883), ucreii (8S84), 
priM (8896), mie; (3902), veu« [3939], trovet« (3881), perdu« (4030), fatta 
(4038), troTBii (4068), port«]i (4064), eerTii (4087), nurru (4086), cum- 
mencie [4157], Mwize (4166). 

(a) Of these 117, 116, 139, 147, 161, 167, 242, 802, SOS, 411, 622, 600, 
eoe, 1058, 1121. 1276, 1398, 141^, 1632, 1688, 1596, 1600, 1631, 1632, 17S4, 
1871, 2015, 2038, 2046, 2046, 2080, 2186, 2182, 2186, 219T, 2198, 2291, 
2399, 2314, 2316, 2386, 28S7, 2838, 2389, 2340, 2348, 2362, 2367, 2401, 248T, 
2514,2538,2689, 2642-43,2602-3,2605,2666,2672, 2823, 2866,2861,2866, 
2690-1,2914-15, 2925-26-27, 2968,2976-78-79-86, 3007-8-9, 3018-14, 8218, 
8801-2, 3465-7-6, 8465, 8611-12, 3688-S, 8602-3-8, 3616, 3H2J, 3661, 8661, 
8664, 8UT6, 3720, 8766, 3760-4, 3883-4, 8939, 4030-36, 4053-54, 4087-88, 
"^4166, ha»e in every case the direct object before both auiiliary (oooir) 
and participle.* This object is sometimes pronominal, sometimes subatoti- 
tival. 

(A) 97, 666, 681, 1C56, 1231, 1292, 1366, 1671, 2086, 2195, 2923, 8015, 
3165, 3714, have (1) participle, (2) auiili&ry, [3] object, in the order here 

{e] 219, 1061, 1626, 2016, 2268, 8626, 3981, have (1) participle, (2) 
ol^ect, (3) Boxillary, in the order here named. 

(d) 241, 305, 861, 611, 883-4, 1001, 2026, 2108, 2286, 2292, 2311-12-13, 
2822, 2B64, 8124, 8415, 3607-9, 8621-2, S687, S621, 8B67-8, 8896, 3902, 
4157, havfl (1) aaiiliary, (2) object, (S) participle. 

(e) 153, 191, 1681, 1887, 2060, 2384, 2515, 2669, 2588, 8012. 8246, 3623, 
S696, 3681, 8769, 8797, 3886, 8991, have (1) auimary, [2] participle, [3) 
ot^Jeot. 

ObMrrttlon: In 1. 4088 pp. with fslre agrees with » fern, prononn : Si 
1' »/ati« rife tfaUHt, 

3. DoM ttM pait putidple, In tensea compounded with ^.roiB, fUl to 
agree with the direct object 7 

LI. 1884, 2210,2247, 2427, 2663, 3«4, (respectlTely, fait, mU, raceu, 
is retois, menei,) show the cases of non-agreeing participles, which 
ivem their object without changn uf form. 

1 Of these 2210, 2247, 2427, 3404, hare the object after the parUcf pie 
Ktit>ili*i7i in the order : auxiliary, participle, object. 
^ ]Ott hM the participle beforo tho aaiiliary and objecL 
■ (1) objoet, (2) auiiliary, (8) parUciple. 

la UTS and CIS, llie order it: direct eltJ«ot,putlGlpla,Mxl]UrT. 



Obaervation: In2499 the participle faiti, as in modem French, to agreti 
with a preceding gpeciScation of time : 

Quant ii vint on fnrent passei 
Qm roia Mempricies out regnti. 

Sun. : The past participle agrees with the direct object in 167 instances ; 
fMls to agree or governs without agreeing io 6 instance*. In 116 of the 
instance* of agreement the order is (1] object, (2) auxiliary, (3) participle, 
(or, in a few instances, (1) object, (2) participle, (3) auxiliary) as in 
modern, French. GrAt f^^edom of position prevails, as the data show, 
partly due to poetic considerations, partly due to the fluctuaUng uncer- 
tainties of French word-«Tder at that time. 



On aa Etjnnology of Isidore. {A. Pkilologieat Oonttn* 
drum.) By J. Rkndsl Habsib. 

In an appendix to the treatise of Isidore, Z>« Oriu el Obitu Paintm 
(ed. Arevalus. t. Tii. p. 395), we find as follows : "LueoM qui interpreta> 
tur £{mant sir« eon«>»y«»«, evangelista terti us." I have been much puxzled 
to determine the philological process employed by Isidore (Pseudo. 
Isidore), or the earlier writer whom he quotea. 

It seems that the following is the solution of the difficulty : 

(a). The derivation is from the Hebrew language, to which all the 
names in the appendix to Dt Orlu «l Obitu Patrtan are referred. For 
example, Philippus interpretatur os lampadu = I'sS •'» ; Thomaa inter- 
pretatur abyttut ^ Q^nn . 

Moreover, it is to the Hebrew language that Patristic philologians mo«t 
frequently refer. The treatise De Nomiuibus Bebraicis, (Higne, Patr. 
Latina, torn. 23], bound up with the worki of St Jerome, but probably 
of a considerably earlier date, finds a Hebrew origin for almost every 
name In the New Testament, including Oaius, Demetrius, and Diotrephea. 

On the other hand there are some bright instances of Qreek philology, 
as when Buthallus teaches that Saul was so called frri taiXait t^ iacXiialini, 
and Paul was the name given him Eri irfrravnu, becauae he left off hi* 
wicked ways. 

But with regard to the passage in question, a Hebrew derivation U the 
more probable. 

[0]. This supposition ia confirmed by a reference to Cod. Coistin. ccsxIt, 
from which Tiscbendorf gives extracts in his Anecdota Sacra et Proflwa. 

The MS. contains 'Spiaivtia i^pauiiai ivo/iiTov tuv iv rait npifem Tin 
airoaT6AiJi> i/i^po/iivuv card aroijeiov ipfiityrv/ihi^. And we find as followi: 
Aobiuaf ^ airrit avanini 
hvaaniia = rmi avam^at. 

(y). The first of these suggesU a compound mood of soma Hebrew verb ; 
the second, an articular infinitive, involve! the prefox >. Taking the 
root Dw, we have for the Hophal infinitive with the prefix aa auggeated 
D|)tnS, which Is evidently the proper form to represent the word LittMtt, 

One would hardly have imagined that the study of comparative pUM- 
ogy had been carried so far as this in the fourth or fifth century. 



On the Introductory Words of the Muratorian Canon. 
By J. BiMDKL Habbis. 
The fragment containing the so-called Oanon of Uuratori opens t^ 
quibuB tamen interfuit et ita posuit 

TxaTlO EVAHOILII LIBHUH SECjtKDO LlTCAJf, 

lucas iste medicua post acensum XPI 
cum eo pauluB quasi ut iuris sludiosDm 
secundum adsumsisset numeni auo 
ex opinione concriset. dnm tamen nec Ipse 
dvidit in carne et ide pro asequi potuit 
ita et ad nattvitate iohannis incipet dicere. 
The words printed in capitals are rubricated in the original document: 

and the text is edited as follows by Westcott. (On the Oanon of N. T., 

p. 628). 
quibus tamen interfHiit et ita posuit. Terttum Evangelii librum lecnn* 

dnm Lucam, Lucas iste medicui poet aacensum Ohrliti euro enm Paulus 
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STANDING ANNOUNCEMENTS. 



JOHNS HOPKINS UNIVERSITY. 
Opened for Instmotion in 1876. 

The Johns Hopkins University was founded 
by the munificence of a citizen of Baltimore, 
Johns Hopkins, who bequeathed the most of his 
large estate for the establishment of a Univer- 
sity and a Hospital. It was intended that these 
institutions should cooperate in- the promotion of 
medical education. The Hospital buildings are 
approaching completion. 

The foundation of the University is a capital, 
in land and stocks, estimated in value at more 
than $3,000,000; the capital of the UospiUl is 
Bot less in amount. 

The University was incorporated under the laws 
of the State of Maryland, August 24, 1867. 
Power to confer degrees was granted by the 
Legislature in 1876. 

Suitable buildings have been provided in Bal- 
timore at the corner of Howard and Little Ross 
Bts., and are furnished with the necessary appa- 
ratus and books. 

Academic Staff, 1888-4. 

DAmin. C. Oilman, ll. d., PretiderU (tf the UnivertUy, 
Basil L. Gildbrsleeve, ph. d., ll. d., Prujt^aor q/" Qrwk, 
Paul Haupt, ph. d., Proftuor of the Shemitie Larujungea, 
H. Nbwkll Mabtik, dr. sc., a. m., Professor qf Bioloffy and 

IHreetor of the Biological Laboratory, 
Gharlrs D. Morris, a.m., Collegiate Professor of Latin and 

Greek, 
Iba Bbmsbic, m. Dm ph. d.. Prqfessor of Chemistry and Direo- 

tor of the Chemical Laboratory. 
Hbvby a. Rowland, ph. d., Professor of Physics and Direc- 

tor of the Physical Laboratory, 
J. J, Stlvestbb, f. b. 8., d. c. l., Professor of Afalhematiet, 
John S. Billings, m. d.. Lecturer on Municipal Hygiene, 
Jambs Bbycr, D. c. l , Lecturer on Roman Law. 
J. Thachkb Clarkb, Lerturer on Classical Archceology, 
HfBAM C0B8ON, A. M , LL. D., Lecturer on English Literatwrt, 
G. Stanley Hall, ph. d., Lecturer on Psychology, 
J. Bkndbl Habhis, a. m., Lecturer on New Tegument Oreek, 
H. Von Holst, ph. d., Lecturer on History, 
Gbobor 8. Mobbis, a. m., ph. d., Lecturer on the History qf 

Philosophy, 
Chablks S. Pbibcb, a.m., s. b., Le<^urer on Logic, 
LifeoNCK Babillon, BACH.fts lbtt., Lecturer on P\reneh LU- 

erature. 
William Tbrlbasr, s. b., Lecturer on Botany, 
Hbrbbbt B. Adams, ph. d., Associate Profesnor ofHxsiory. 
HauBICkBloomfikld, ph. d., As%ocirtte Professor of Sanskrit. 
William K. Bbooks. ph.d., Aswdate Pmfeswrof MorphoH- 

ogy and IHreetor of the dkesapeake Zidlogical Laboratory. 
Thomas Cbaio, ph. d., Auoeiate Prqfessor of Applied Matho' 

maHes. 
Chablks S. Hastings, ph. d., Associate Professor qf Physics 

and Suh-Directw of the Physical /laboratory. 
Habm(in N. Mobsr, ph. i*., Associate Professor qf Chemistry 

and Sub»lHreetor of the Chemical Laboratory, 
William E. Stoby, ph. d., Associate Professor of Mathematics. 
lilNTON Wabrbn, ph. d., Associate Professor of Latin, 
William Hand Brown r, m. d., Librarian and Examiner in 

English. 
A. Mabshall Elliott, a. m., Associate in Romance Lan- 
guages, 
Bichabd T. Ely ,ph. d. .Associate in Political Economy, 
Fabian Fbakklin. ph.d.. Associate in Mathnnatics. 
J. Fbanklin JauRso.>:, Pii. d., AMOciate in History. 
Philip B. Uhlkb, Associate in Safural History. 
Grobgk H. Williams, ph. i>., Aisocia'e in Mineralogy, 
Hbnry Wood, ph i>.. Associate in hngli*h, 
Chablks F. Raddatz. Examiner in (Jerman. 
G. Throdork Dippold, ph. d., Instructor in German, 
Edward M. Habtwrll, m. d., ph.d., Instructor in Physical 

Culture, 
Hugh Nrwrll, Instructor in Drawing. 
Hrnry a. Todd, a.b., Instructor in Romance Languages. 
Charlbs L. Wood worth, Jr., Instructor in Elocution, 
Hrrbkrt W. Comn, a b., Assistant in Biology. 
H. H. Donaldson, a. b., Assisant in Biology. 
Habby F. Brid, a b., Assistant in Physics. 
Edward H. Spirkkr, ph. d.. Assistant in Latin and Greek. 
Otto Luggrr, CHtrator qfthe Biological Museum. 
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PLAN OF THE CIRCULARS. 

The Johns Hopkins University Circulars are 
published at convenient intervals during the 
academic year for the purpose of communicating 
intelligence to the various members of the Univer- 
sity in respect to work which is here in progress, 
as well as for the purpose of promulgating offi- 
cial announcements from the governing and 
teaching bodies. During the current academic 
year, successive circulars may be expected in the 
months of November, January, March, April, 
May, and June, to be followed at the close of the 
year by an Index. 

Although these circulars are designed for the 
members of the University, they have frequently 
been called for by institutions and libraries at a 
distance, and also by individuals who are inter- 
ested in the literary and scientific activity of 
this University. Subscriptions and exchanges 
are therefore received. 



TERMS OP SUBSCRIPTION. 

For the current year, 1888>4, one dollar. 

For the year 1882-3, (166 pp. in cloth covers), 



$2. 

For the years 1880-2, (250 pp. in cloth covers), 
$5. 

Subscribers to the Circulars will also receive the 
Annual Register and Report of the University. 

All subscriptions should be addressed to the 
** Publication Agency of the Johns Hopkins 
University." 

Communications for the Circulars should be 
sent in prior to the first day of the month in which 
they are expected to appear. 



HOPKINS HALL LECTURES. 
Notice in Eespeot to the Admission of the Public. 

In answer to inquiries, and in correction of 
some current misHpprehensions, tbe following 
statements are made in respect to these courses of 
lectures annually given in the Johns Hopkins 
University. 

1. These courses are acsdemic lectures, designed pri- 
marily fur the members of the Univemitj, and supple- 
meDtary to the regular claM-room work of the students. 

2. As the members of the University rarely require the 
entire room, the Trustees have taken great pleasure in in- 
viting other persons, not connected with tne UuiTereity, to 
attend. 

3. As these lectures are not intended for popular enter- 
tainment, but for the instruction of students, those persons 
first rtHieive tickets, in most cases, who are known to be es- 
pecially interested in a particular course,— ladies as well as 
gentlemen. Preference is thus given according to the char- 
acter of the coune, to teachers in other institutions, public 
and piivHte; students of medicine, law, etc.; professional 
men and others. If any tickets remain undistributed, they 
are given out to those who may have applied for them, in 
order of application. 

4. The hall is full when 200 hearers are present; it is un- 
comfortable if more are admitted. Not fnfrequentlv two 
or three times that number of persons apply for admission, 
and often applications for tickets cannot be granted. To 
give the lectures elsewhere would alter their cnaracter as a 
part of the ordinary academic work of the University. 

5. There is no general course ticket iwueii. Applications 
should state specifically the course fur which tickets are 
desired. Programmes and other current information per- 
tinent to university work may be found in the University 
Circulars, sent tu subflcrit)ers on the payment of one dollar 

yer annum, either by Messrs. Cushings d Bailey, Messrs. 
ohn Murphy & Co., or the University. 
The usage of giving personal notification is not likely to 
be continued, and those therefore who have been accus- 
tomed to receiving such announcements, should hereafter 
consult the Circu&rs. 

6. It will save much delay if applications for tickets and 
inquiries on these and other routine matters are addressed 
not to individuals but to the Johns Hopkins Univeiuity, 
6^ f0ostal card, and answers will be promptly returned by 
mail. Personal applications consume time needlessly. 

S^The lectures begin at 5 o'clock punctually. Thedoors 
of the hall are opened at fifteen minutes before 5, and the 
lectures do not exceed an hour in the delivery. 



PUBLICATIONS ISSUED UNDER THE 
AUSPICES OF THE UNIVERSITY. 

I. American Journal of Mathematics. 

The publication of this journal commenced in 

1878, under the editorial direction of Professor 
Sylvester. Five volumes of about 400 pages each 
have been issued, and the sixth is in progress. 
It appears quarterly, in the quarto form. Sub- 
scription $5 per year. Single numbers $1.50. 

II. American Chemical Journal. 

This journal was commenced in 1879, with 
Professor Remsen as editor. Five volumes of 
about 450 pages each have been issued, and the 
sixth is in progress. It appears bi-monthly. 
Subscription $3 per year. Single numbers 60 cts. 

III. American Journal of Philology. 

The publication of this journal commenced 
in 1880. under tbe editorial direction of Professor 
Gildersleeve. Three volumes of about 670 pagei 
each have been issued, and the fourth is in pro- 
gress. It appears four times yearly. Subscrip- 
tion $8 per volume. Single numbers $1.00. 

IV. Studies from the BloJoglcal 

Laboratory. 

[Including the Chesapeake Zoological Laboratory.} 
The publication of these papers commenced is 

1879, under tbe direction of Professor Hartis, 
with the assistance of Dr. W. K. Brooks. Two 
volumes of about 500 pages, octavo, and 40 platei 
each, have been issued, and the third is in progress. 

V. Studies In Historical and Politicsl 

Science. 

The publication of tbese papers was begun in 

1882, under the editorial direction of Dr. H. B. 

Adams. The first volume of 470 pages is now 

completed, and the second is in progress. SaU 

scription $8 per volume. 

The following publications are also issued by 
the University : 

The Uniyxbsitt Cibculabs. Subscription 
$1 per year. 

The Annual Report presented by the Presi- 
dent to the Board of Trustees reviewing the ope- 
rations of the University during the past academic 
year. 

The Annual Rrgister giving the list of offi- 
cers and students and stating the regulations of 
tbe University. Publibhed at the close of the 
academic year. 

The Journal of Phtsioloot, edited by Pro- 
fessor Michael Foster, of Cambridge, England, 
is published with the aid of the Johns Uopkini 
University. Vol. IV., in progress. $5 per 
volume. 

A volume of Contributions to Logic by 
members of this University was issued in 18w, 
uniler the editorial direction of Mr. C. S. Peiree. 
Price $2.00. Little, Brown <& Co., Boston, Pub- 
lishers. 



The University Circulars, Annual Report, and 
Annual Kegister will be sent by mail for one 
dollar per annum. 

All communications in respect to tbese publi- 
cations should be addressed to the ** Publication 
Agency of the Johns Hopkins University/' Bal- 
timore, Maryland. 
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COMMKMORATION DaT. 

^hth Annual Commemoration Day of the Johns Hopkins IJniver- 

>bseryed with appropriate ceremonies, Friday, February 22, 1884. 

ic exercises were held in the Gymnasium at twelve o'clock. At 

, a procession entered the building in the following order : 

rt: The Marshal and Aids. 

Trustees and the Faculty of the Johns Hopkins University, with 

tests invited from other Institutions of Learning. 

staff of Fellows. 

r students of this University who have already taken their first 

idemic degree. 

lidates for the degree of Bachelor of Arts. 

ndants upon lectures and other students not candidates for a 

gree. 

e company of ladies and gentlemen had already assembled. The 
decorated with flags and flowers, and with portraits of Johns 
(by Le Clear, of New York), and of Professor Sylvester (by 

Pennington, of Baltimore). 

' was offered by Bev. J. T. Leftwich, D. D., of the First Presby- 

lurch. 

»hns Hopkins Glee Club next sang an ode of Horace: *' Iniegtr 

rnsque purua.** 

mt Eliot of Harvard University, then delivered a discourse on 

gree of Bachelor of Arts as an Evidence of a Liberal Education." 

itened to with profound attention and was frequently interrupted 

isions of approbation and interest. An abstract of the address is 
The Day, Baltimore, February 22. It will appear in full in 

ury Magazine^ for June next. 

) conclusion of the chief address, President Gilman gave some 

of the inside work of the Johns Hopkins University, and the 
were concluded by the singing of Oaudeamus^ by the Glee Club, 
afternoon the various public rooms were thrown open to visitors, 

lundred of whom went through the laboratories and halls. In 

ing the officers of the University gave a reception to the students 

r friends. 

[arshal of the day was Dr. Hartwell, and his Aids were Messrs. 

nomas, A. T. Bruce, E. R. L. Gould, L. Riggs, Jr., D. T. Day, 

evens, L. Duncan, D. R. Randall, F. M. Warren, and A. Yager. 

allowing members of the Matriculate Society acted as ushers in 

nasium : R. H. Bayard, W. B. Canfield, C. H. Howard, R. 0. 

1. 1&. G. Miller, Jr., W. H. Perkins, J. Pleasants, L. Williams, 

i¥illiams, and A. C. Woods. 



QPSNIKQ or THE NXW BlOLOOlCAL LABORATORY. 

lew Biological Laboratory was formally opened xa the public 
iay evening, January 2. An address was given in Hopkins Hall 
director. Professor Martin, on *< Modern Physiological Labora- 
which has been printed in two recent numbers of Science, An 
of the laboratory and of the address, and of other matters per- 
to the study of Biology will be presented in a future number of 
rculavM, 



Award of tbk Rumfobd Medals. 

ftumford Medals of the American Academy of Arts and Sciences 
stowed upon Professor H. A. Rowland, at a meeting of the Acad* 
ebraary 18, 1884, in recognition of his researches in Light and 
A brief account of the termsof the gift of Count Rumford, and a list 
ormer recipients of the medals may be found in the NaiUm^ New 
february 7, 1884. The addresses at the meeting are given in 
February 29. 



Report of the Maryland Oyster Commissiok. 

The Oyster Commission of the State of Maryland, appointed by Gov- 
ernor Hamilton, in accordance with an act of the Legislature, to consider 
the Oyster problem, has presented iU report Dr. W. E. Brooks, Direc- 
tor of the Chesapeake Zodlogical Laboratory, was the chairman of thif 
committee, and the other members were Messrs. J. I. Waddell, and 
W. H. Legg. Their report has been presented to the Legislature. Oa 
account of the scientific character of a part of the report, a limited edition 
of it has been re-issued with the foHowing preliminary note: — 

<* A small edition has been printed, for the use of the University, of a 
Report of the Oyster Commission of the State of Maryland, which has 
Just been presented to the Legislature of this State. Its author is one 
of our own staff, Professor W. K. Brooks, Ph. D., who has devoted the 
greater part of his time during the last eighteen months to the study of 
the problem of perpetuating the oyster beds of the Chesapeake. The fact 
that he was made a member of the Oyster Commission, by appointment 
of the Governor of the State, should not conceal the part which this Uni- 
versity has taken in the prosecution of the enquiry. Dr. Brooks, for the 
last six years, has been the Director of the Chesapeake Zodlogical Labora- 
tory, an organisation maintained at the expense of the Johns Hopkins 
University for the study of the manifold forms of living creatures which 
are found upon our sea-board. As long ago as 1878 he perceived the 
importance of the oyster, in its economical and in its scientific aspects, 
and began a series of prolonged, delicate, and original investigations 
respecting the mode by which the young are propagated, and the condi- 
tions of their early life. The discoveries which he made were published 
in 1879, and have been fundamental to further practical attempts, on the 
part of Dr. Brooks and others, especially Lieut. Francis Winslow, U. S. K. , 
Mons. Brouchon-Brandeley, of Paris, and Mr. J. A. Ryder, of the United 
States Fish Commission, to secure the successful artificial propagation of 
the oyster in large numbers. They have also led to a study of the condi- 
tions which destroy the life of young oysters, and of the legislation which 
is requisite for modifying these conditions. 

" The report which follows discusses all these points. Its preparatioa 
devolved upon Dr. Brooks, as chairman of the Commission. I am confi- 
dent that in all he has done or said he has been governed by one con- 
sideration alone, — a desire to ascertain the exact facts, and to state them 
in such a way that others may understand them, and thus be enabled to 
protect and develop one of the most important industries of Maryland. 

*' Ho desires to have it known that the Report is in great part a gift by 
the University to the people of the State, since it would have been impos- 
sible for him to have prepared it if the Trustees of the University had 
not allowed him to devote a year to the work, while they continued to 
pay him the salary of his professorship.'' d. o. q. 



Mr. Walters'^ Gallsrixs. 

For many years past, Mr. William T. Walters, of Baltimore, haa been 
engaged in the collection of works of Art, and he has been accustomed to 
open his galleries to the public from time to time, with great liberality, 
under proper restrictions. 

Within the last year or two he has built a new gallery, made many 
new purchases, re-arranged the entire oollection, prepared two descriptive 
manuals, and has again invited the public to examine what he has brought 
together. On the twenty-sixth of February, a large company of artists, 
art critics, students of art and other friends of Mr. Walters were present 
at the re-opening of the galleries. Subsequently under the auspices of the 
Decorative Art Society, a company of ladies had a similar opportunity. 
During the months of March and April, the collections will be opened to 
the public, on the payment of an admission fee, the proceeds of which are 
to be given to the Association for the Improvement of the Condition of 
the Poor. 

The students of this University, especially those from a distance, are 
advised to avail themselves of this great privilege. It is safe to say that 
nowhere in this country is there so good an opportunity to see examples 
of the work of the best contemporaneous painters,— and that in Oriental 
Art, especially Chinese and Japanese, Mr. Walters 's collection it un- 
equalled. 
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By the liberality of two or three gentlemen, who consider it to be an 
important part of a liberal education that every student among us should 
yisit this collection, a certain number of tickets of admission are at the 
disposal of the President of the Johns Hopkins University, to bo given to 
those who would not otherwise be likely to visit the collections. 



FOBMATION OF AN AbCDJEOLOOICAL SoCIKTT. 

special attention is to bo paid during the current session to the subject 
of archseology, for the purpose of bringing before the members of this 
university the importance of this study* A course of Lectures on Classi- 
cal Archeology is announced on another page. A society has been 
formed for the voluntary prosecution of studies in this department, the 
report of which will be found under the proceedings of societies. 

The meeting for organization was held on February 9 and the follow- 
ing constitution was adopted : 

Art. I. The Society is to be called "The ArcbKological Society of the Johns Hopkins 
UniTeraity." 

Art. II. The Society is to consist of twelve active members, and such associate, cor- 
responding, and honorary members as they may elect. 

Art. III. The attributions of activ» members are: to manage the entire business of 
the Society, and to elect, besides members and officers of their own body, associate, 
corresponding, and honorary members. 

Art. IV. Conditions of membership are as follows : active members are to be such as 
are actually engaged in the study of archeeology or art ; associate members are 
admitted by a majority vote of the active members upon the nomination of an active 
member. 

Art. V. A chairman shall be selected at each meeting of the Society ; the permanent 
officers shall be a recording and a corresponding secretary. 

Art. VI. The meetings of the Society are to be periodical at dates fixed by an ezeca- 
tive committee a» provided in the by-laws. The proceedings are to consist of the 
reading of papers on ancient and modern art. of reports on discoveries and investi- 
gations, and of the examination 9nd discussion of objects of art either in originals 
or reproductions, and of aesthetic questions. 

Art. Vil. Ck)rresponding and honorary members will be invited to srnd in papers to 
be read before the Society. Gentlemen not members may be invited to read papers. 

Art. VIII. The Constitution of the Society may be changed by a two-thirds vote of 
all the active members. 

Art. IX. The Society may acquire property by contribution or gift, and may accept 
loans of works of art. In the case ol the dissolution of the Society, any property it 
may possess will fall to the University. 

Among the preliminary doings of the society, there will be an inquiry 
into the facilities for archaeological study offered by public and private 
collections in Baltimore, which will be communicated in its meetings ; 
and under the same auspices. Dr. Froth ingham offers to members of 
the University short expositions of the following subjects, copiously illus- 
trated with photographs and art- books: I. The Catacomb frescos; II. 
The Sculptures of early Christian Sarcophagi ; III. Mosaic painting ; 
IV. Ivory carvings; V. Metal Sculpture during the Middle- Ages; VI. 
Sculpture in France during the Gothic period ; VII. The revival of Sculp- 
ture in Italy ; VIII. The schools of painting in Italy during the xiv and 
XT centuries. 

Addition to the Collection of Minerals. 

A collection of minerals, numbering sixteen hundred specimens, which 
was made by Professor O. D. Allen, of the Sheffield Scientific School, of 
Yale College, has recently been purchased by this university. It is 
placed in charge of Dr. G. H. Williams, Associate in Mineralogy, from 
whom the following statement has been received : — 

Professor Allen has been forming the collection during the last twenty 
years. The specimens are all of small size, but are, without exception, 
• very choice and typical. Nearly all the commoner mineral species are 
present in specimens from the best known localities, both in this country 
and Europe, while certain American localities, which Professor Allen 
explored and, in some cases discovered, are represented by almost unique 
suites. Among the latter may be mentioned the Tilly Foster Iron Mine, 
at Brewster, N. Y., for chondrodite; Litchfield, Me., for zircon, cancri- 
nite, etc. ; Buckfield, Me., for Muscovite crystals; North Madison, Ct., 
for beryls; Paris Hebron, Me., for tourmalines; Roxbury, Ct., for pyrite. 

In this conirection, it may be well to add that the work in Mineralogy 
for the year 1S83-4 has been organized with especial reference to the 
needs of the more advanced chemical students. The course of lectures 
includes a treatment of crystallography, crystal drawing, and the modern 
methods of research in physical mineralogy, full enough to enable a 
chemist to thoroughly investigate, describe, and figure any crystals of a 
new substance. It also includes a systematic description of the important 
natural mineral species, the classification followed being that of Groth's 
«* Tabellarische Uebersicht," 1882. Opportunity is given on Saturday 
morning to practically apply the methods described in the lectures and 



also at other times for work with crystal lographic, optical, and other 
mineralogical instruments. 

During the last half of the year, the lectures are to be on General 
Geology, with especial reference to the modern methods of petrographictd 
research. 

The Marine Laboratory at "Wood's Holl, Mass., established by the 
United States Fish Commission, under Professor S. P. Baird, Director, 
will be open for workers during the coming summer. In the initiation 
of this undertaking, the Johns Hopkins University made a subscription 
entitling it to nominate annually a student in zoology, who may have the 
right to occupy one of the laboratory tables. 



The number of persons who wished to hear the lectures of Professor 
Corson on English Literature was so large that it far exceeded the capacity 
of Hopkins Hall. The Trustees of the Peabody Institute courteously gave 
permission to have the course delivered in one of their halls under the 
designation of *' Peabody Institute Class Lectures.'' The average attend- 
ance has been over three hundred. A schedule of the course is given oa 
p. 45. Professor Corson has also given a bcries of readings on successive 
Thursdays in Hopkins Hall. 

The course of Educational Lectures (previously announced) to college 
graduates wh6 are looking forward to the career of teachers, was begun 
on Saturday, February 16, in the lecture room of the Chemical Labora- 
tory. Tickets were issued to seventy-eight persons connected with the 
university who expressed a desire to attend. 



At the request of the public school authorities of Baltimore, a lecture 
on Manual Training Schools was given by Professor C. M. Woodward, 
Director of the Manual Training School, connected with the Washington 
University, of St. Louis, in Hopkins Hall, Monday, February 4, at 8 
p. m. 



The Annual Report of the President of the Johns Hopkins University 
for 1883 is printed and ready for distribution. 



The Glee Club, which was formed in the last autumn, gave a public 
entertainment in Hopkins Hall, Thursday, February 14, at 8.80 p. m. 
The programme included some classical music and a number of college 
songs. The dingers were : — 

First Tenor: F. M. Warren, W. Wilson. 

Second Tenor : L. T. Stevens, A. Yager, R. J. Pratt, B. T. Koherta, 
A Shaw. 

First Bass: R. H. Bayard, B. J. Raraage, D. T. Day. 

Second Bass: E. R. L. Gould, J. S. Hodges, C. H. Levermore, J. Page. 

The pianist was Mr. E. L Crutchfield. 

The vocal instructor of the club has been Mr. L. Odend'hal. 



The American Journal op Matukmatics, Vol. VI, No. 8, Marck^ 
1884, contains papers as follows : 

On Quadruple Theta-Functions {continued). By Thomas Craig. 

On certain Groups of Relations satisfied by the Quadruple Theta-Puno- 
tions. By Thomas Craig. 

On the Absolute Classification of Quadratic Loci, and on their Intersec- 
tions with each other and with Linear Loci. By W. E. Story. 

The Imaginary Period in Elliptic Functions. By W. W. Johnson. 

Second Note on Weierstrass' Theory of Elliptic Functions. By A. I*. 
Daniels. 

Lectures on the Principles of Universal Algebra. By J. J. Sylvester. 

Note on the Development of an Algebraic Function. By Capt. P. A. 
MacMahon, R. A. With a Note thereon by F. Franklin. 



Correction, Circular, No. 28, p. 39, col. 2, I. 24, the MS. had the 
word *' slot " instead of '* dowel," which found its way into the text from 
a query of the proof-reader on the margin. a. I. 
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NOTES AND COMMUNICATIONS. 



PHILOLOGY. 

The so-called Woman's Lai^uage of the Aactent 
Babrlonians. Bj Padl Haupt. 

[Atatnct or a paper md b( tb* meeUng at tha Onlfcrdi/ Fhllologlc*! AModatlOD, 
December 7, ISUl. 

The idiom of the non-Semitic aborigines of Bibylonia biu come down 
to ui in two dialecti. In one of tbem chieflj magicul furmulae and 
incantatioos are compoaed, in the other hjnini and penitential pialmi. 
Tbe latter dialect is deaignatod by the Aaijrian national grammarian! 
In the anclont cuoeirorm vocabularica emt-ml, common); rendered bf 
" Female Language " or " Woman's Langui^." 

From various indications I reached ths conviction (about tbe and of 
1880] that theio-called " Woman's Language " was the dialect of Sbuiuer 
(the Biblical Shinar] or Lower Babjlooia, the other the idiom of Akkad 
or Upper Babylonia. Almost all Aiajriologisti accepted my conclusiona; 
a young etnployi at tbe Koyal Library of Munich, however, who devote* 
bis leiaure hours to Assyriology, has since taken occasion to dispute tbl* 
theory. According to "his novel view", which had been advanced 
already by Professor A. H. Sayce in 1BT7, tbe Woman's Language was 
nut spoken in Sumer but in Akkad or North Babylonia. The main proof 
which he brings forward in behalf of hia assertion is that the names of 
Upper Babylonian localJtiea are to be found in the by mna and psalms of 
tbe Woman's Language. This is indeed true, but I think that tbe con- 
nection in which those geographical names occur is of some Utile conse< 
quence. I have collected all the passages in which the namea of cities, 
templea, rivers, and mountains are Ig be met with in the Sumero- Akkadian 
texts, and if they are coniidered attentively in the light of the context, 
tha enthusiasm for the " ebenao scharfiiinnige wle gluoklicbe Beweiifuh* 
rung " (LiL Centralbl. 1888, col. CIS] will be lobered a little. When at 
the end of a litany in the " Woman's Language" Bel of Nippur, Hero> 
dacta of Babylon, and other local deities of Upper BabyloniaD cities are 
invoked, this proves as little for the place where the text in question was 
composed as does tbe mention of Apollo of Delphi in a Qreek inscription. 
And when we Snd in the exorcisms and magical formulae on almoat every 
page a reference to the atoning sprinkling of Eridu, tbe centre of the 
euttua of Ea, the #t^ amrpdiroiof, the deus averruncus xaf ii'ix^i o* tbe 
invocation of Ea's ever helpful son Herodach as tiiT-Vrudug&-kid, "ion 
of Eridu," I fait to see bow one can imagine this an irrefragable proof 
that all iheae lexti were composed in tbe neighborhood of Eridu (the 
preaent Aboa-Stialirein) Id South- Babylonia, ^nd therefore written in tbe 
Bumerian dialecL Even if it could be proved that the monumenti exca- 
vated at Tell-Loh by the French vice-consul in Basra, Hoosienr S. de 
Sarxec, do not show tbe cbaracleristic phonetic deviations of tbe eme-ial 
texts, it would not induce me to abandon my well founded views. It 
night be useful to bear in mind my remarks at the bottom of paga 3 
of my Akiadisehe SpraeKt (Berlin, ISSS, Aaher A Co.] 

I may be allowed to add that I intend to publish in one of the early 
numbers of the University Circulars some critical observations about the 
tost of mj EeUteKriftUxle and my edition of the N imrod epic Just issued 
(Leipzig, Hinricbs). I shall also try to show that the Assyrian Aleph 
tn words like Ann "day," or orxu "montb," may be more primitive 
than the y and u in the Arabia yAm, or In the Ethiopic warx. I may 
likewise mention beforehand, that the Syriac ieljiAii really is the Assyrian 
'aaiamlii "corpse" (fern, of sofnu), which was pronounced aa^ondu [cf. 
the Uandaio form) according to fianiliemgaeiie 48, 2; that the Assyrian 
equivalent of tbe Akkadian amor .- bHi-u, or rather pHru, 1* tbe masculine 
to ptu'tu "juvenca", corresponding to the Hebrew ^r, (see Nimrod 
epic, p. 61, I. T and 6) ; that the " ideograph " for 6, ^ iiiva (No. 274 of 
jjelitssch's SeMrifUaftt) is to be read phonetically puf/nti, a reduplicated 
form of the Arabic ftUu, which occurs in poetry instead of the common 
/uli*. Hebrew ptldnt, Byrlac ptldn ; and that the Hebrew nnn in tbe well- 
known pasaaga. Proverb*, Zfi, 22. vHtt-rhj nryi nnir ohm ^3, in spite of the 
viiprbaiit, Boouuia, 13, 20, Is the Bthiopic Xaidioa, II, 1 axliva "accan- 
dit " (ef. the teived noun nrm). 



I hope also to have my Assyrian grammar ready for publication by th^ - 
&11 of tbii year. 



Luctanea. B; B. L. Qilderblhvi. 

Cbaroh 1. av /liv i>fr"ii, Irl Tov raravrp^arDc biTaiilc. The anclentl 
were quick to si'ixe the faintest Homeric allusion — and here there is a clear 
reference to Odysseus. Xen. An. 6. 1,2: lnifiv/uiiiitivTi^iiriviuulicra^el( 
Lmctp 'OSvanrif utfi£iduv iifuiia^ai ii( n^ 'BUJit'i. Lucian was distinctly 
thinking of the pusage in Xenophon aa Xenophon wa* thinking of Homat 
(Ud. IS, 92). Uls range of reading wa* not a* wide as has been fancied. 

6. Kepafil; irtwiaaiiaa — itrliirtivtv airr^: In his Sittengeschiehta, 1,16, 
Friedlander, discussing the danger* of the Roman *treeti, has nothing 
better to cite than the well-worn eiaggeration of Juv. S, 3T1, which by 
it* very violence fail* to produce tbe aame effect at Eplctet. Diet., 3, 6, 
17 : rS ii fOiipov i fi/ixa'pi iarai $ rpoxii i AAiaaca i apa/il( i Tipmnnt, 
In French, luilt (Comprenez-vous une UiUt parellle quand on ae eroit A 
I'abri de toute littirature? Uerini4e, Lettrea i une inconnue) retina 
something of the fatefulness of apa/ii^, 

Adtxmub iHiracTOM : Did Sebastian Brant know Greek or If ha did, 
had he any access to Lucian T There seems to be little likelihood of 
either, though he was a friend of tha great Hellenist Bauchlln. Tet ■ 
droll coincidence may be worth noting : cf. e. 4: ml ait roivw 0t0JJmi /ihi 
tX't ^ rf X"l^ ""^ iraytv^iuif oil, r^ ii ttvafnueiioiiivuv vla&a <A6t¥, i?X 
tvoc Mrpat imbiic uvuv To ^a 

von bilcbem bab' Ich groaaen bort 
veratant docb drin gar wenig wort 



die oren sint verborgen rolr 
man sab sunst elnes mullers tier, 
e. 1: ftdvmTiK TOV bf^aX/uni ri arS/ia; d. 1. aerslreut, ohne Theilnahme 
and VerstandnisB indem das Auge und mlt ihm der Blick wo anden wdlt 
als der lesende Hund (Sommerbrodt). Whether the ancients read every 
good book aloud, aa Wieland says, or not, reading aloud to one's self waa 
doubtleu more common, as reading waa certainly more difficult than it ia 
now. Imperfectly educated persons are often unable to read.witbont at 
least forming the sounds with tbe mouth and occasionally educated persona 
retain tbe bad babit of moving thelipa while reading. Here, I think, we 
have " impatience" rather than "ignorance." Fuller confeases somewbera 
that when be read a chapter In the Bible that did not end on tha page, 
be could not help turning over to see how long it was and a similar imp»> 
tlence is noted in Martial, 2, 6, 1-S : 

I nunc edere me lube libetlca. 
lectis vix tibt paginis duabua 
special eaohatucollion, Severeu 

Bia AcccaxTUB, 28 ; nai mn aiaxintTiu r^ fih/ llttidipiar aol rt innw 
tAv tv iluH Uyov amrtfUiv, it /wipi ii ical ico/i/iaruit iporifotTa KoraiiXiUiat 
^vriv ml awrl rob Xijuv 6 n fioiAtnu fu/iUf r$ ^uv^ ppaxd( rtvof U^mir 
&vair7iiait aot miXal^uii. This assault made by Bhelorio on Laclan for 
going over to Dialogue ha* (om« interaeting paralleliio)* with Pronto'* 
proteit against Maroua'a desertion of oratory, ad Hare. AnL de eloq., p. 
140 (Naber) : 

Discere te autem eeratinai et lorttas et paendomeaui *cr6a ttmtoHa tt 
Jldieularia, neglegere vero cultum orationii et gravilatem et maieatatem 
et gratiam et nilorem, hoc Indicat loqul te quam eloqui malle (ivrl roi 
iiriiv luf^V ^i ^"'^1 murmurare potiua at frignltire quam clangere. Ct. 
Apul. Apol., p. SS6: audivist] privignum meum viz singula! syll^ 
bas frigumentem (ovUs^iCovra). However we may Interpret ivaT^iutr, 
whether it mean simply " to airing " (Pise. 6) or is to be explained by 
Fronto's " verba contorta et fldiculsria ", the whole pataage ii intereating 
ascarryingout tbe vituperation of jJfuj^'cm^^'Ti^^ — " ut d In natando, 
si aeque liceret, ranam potiui quam delpbino* aemularl mallea, ooturnienDi 
potius pinnis tmiailu quam aquilarum maieatate volitare." 

Da UOKTB Pkbkokivi, 6 : Some have seen in ipfaiHibc ^iS( saraXiirAr ■ 
reference to our Saviour I. of. Jo-.H,.]8: om d^of i^ ip^at'obc. KOhn 
combats this position, but liu nothing ve^ o6j(ent to adduce. How 
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le who remember* PUt. Phaedo, 



ntterl; kbeard foch » diipuUtion I 
lid A : ^rfoiiiavoi—iiiiiiv op^roi 

Bbitohuii Piubckptob, 1 ; Icpdv n jt^/m rlpt av/i^ovXIfv oiaau null 
dam griechiachen Komlker Henander [Moo. 266] ; Itpiv iXyditc iarai i 
ouiiPovXla (Soinmerbrodt). Ttaatii the euj ws; id which noUa on tcbool 
edition) are made. 8. suralj coiild not have forgotten hia Xen. Aaab., 6, 
6, i '. avrv jap ^ Irpa GVfi^mr?L^ Jxyofihnj elvai SoKtl /lot wapeivau There ii no 
••timating the age of >ucb a proverb, and thare ii no necetaity of aajlng 
that Lucian tfluk it from the Oreik comic poet. Zenobiu*, 4, 40, atlributea 
it with ai little reason to Epicharmus. 

NiQRiNDS. Id an article which I wrote on Lucian (Southern ReTlew, 
October, 1869, p. 8ST), luidnriheNlgriniu: >■ Une thing in tbU dialogue 
deMirei ipecial notice fur it* paycbolc^lcal truth. Lucian ipeaki of bia 
almoat ecatatic emotion at the revelation of Nigrinua; and no religioua 
enthiuiaat oould have bad more copioua iweata, more faltering a tongue, 
more abundant teara. Then fulloiT, in due luctestion, repturoua J07, 
•piritual elevation, tranquil happiD«M. The negative intoxicates aa well 
M tbepoaltive; and man; a man baa felt M bliasful when he wa* annlbi- 
lating 'ihama' and exploding > windbag*,' aa if be had riaen to a new 
life and was revelling in a new creation." 

Bome years after writing this I noticed a curioua parallel between the 
effect which Huaon ilia (ap. Oell., N. A., 5, 1) aaid the discourte of a true 
I^ilasopber abould have, and the account in Lucian or Paeudo-Lucian of 
the effect which the diacourse of Nigrinua bad on him. Thia parallel 
«xtMidi even to minutiae. So the aame passage of Homer, Od., 11, 8SS, 
U cited to which Ludan alludes. The more one read* the literature of 
thli period, the more "siencilly " — to borrow a German eipresaion — doea 
it appear. The outlines are the same everywhere. The difference liea 
ebiefly in the color of the paint. 

ii hcaiaan, toCto 6^ ri rav ^ai^ani iri^o( iireir6vSiai ■ volvv yip i^ ZP^""' 'C 
ttiiriv aTrfp^tnav aaiXiifiivoi* tlra iroXAp onj-jtoM ml i>iJ7V xaTctf^fi/tlvof 
iwro liiv Upiirt iaTippc6fan', Tovra ii f^fyiaaSat liov?.6/itvo( ifiirjirrrfw ti mi 
totjMirrd^iijv ml riXo^ Uiufniov iiropoliiuvoc . mi yap i(nrijto^ oW uf (ni^ef 
iliav I My<K nadiaro Kri. 

This ia evidently a cruel exaggeration of the orthodox attitude of the 
traeieekei, aa given by Musoniua; Animua audienti philosophum, cum 
quaedlcuntur utilla ac aalubria aunt eterrorum atque vitiorum medicinal 
fbront, laiamenlum atque olium pruliie profuaeque laudandi non habet. 
Quiaquts ille eat, qui audit, niat ilte eat plane deperditua, inter ipsam phi- 
losophi orationem et perhurrescat neceaseeat et pudoat tacitua et paeniteat 
et gaudeat et admiretur. And then he goes on to show that lilence is the 
truest compliment, as witn«* the Phaeacians, iit ^ro ■ toI (T ipa irdwec ix^r 
tytrevTo eiutr^. The reader of Tucitna (Bist. 3, 81) will remember that 
Husonluf did not Bnd fit audience for his "intempeetivasapientia" when 
he tried Antoniua Frimua, 

26. dj-pin oi irdp/xj T-^f Triituf aKT^/iivoi obSi eiri^Tvoi oirov froWup iriiv 
i(luani iXX' mii t^ii ipx^p/ aurini rlvai Siwpo^yii. Comp. for a similar affec- 
tation TrJmalchio in Pelron. c. 48: deorum beneflcio non emo (vinum) acd 
nuncquicquidadsalivam f>-cit,in suburbanonsicitureo, quod ego non novi. 

Dl Mbro. CoHDUcn-ia, 34 : Boissier says of Fronto, " un a^sez mAcbant 
fcrivain mail un fort bonnita homme." I will not undertake to didcuss 
Fronto's character here. Marcus tells that he learned from him that al 
KaXoO/itvw oiroi irn^' ^/iiv liiiraTpiiiu iaropyirepot niir I'tatv (I, 11), with 
which we ma; compare Fronto's own wurda (ad Yer. Imp. 2, T> : fiAo- 
OTopyia neecio an Romana : quippe qui Dihil minua in tota mea vita Bomae 
repperl quam hominem sincere #iA^rop)^»'; ut putom, quia reapae nemo 
•tt Romae fi^Saropyoc ne nomtn qiiidem huic virtuti esae Kumiiniim. So 
again, (ad Amicoa, I, S): prubus, philoatorgoa, caiua rei apud Komanoa 
nomen nullum est. So there is nothing thai corresponds to "gemulhlich" 
in English, and to be '■gemulhlich " one must he T«utonic by nature or 
by training. It it evident that the Romana recognized the fact that 
fAooTopyia was not a national virtue, and hence it is a happy alroke when 
the Roman lady in the ■' Hireling I'bilosophera" wanti a kindly service 
done to her and to her fellow-creature ahe calU on her Greek tutor: Jio/iol 
tov rot™, ifii, XPW^ ipui!& at Hal inifit/i^ Hal fiXienpyov. 



On aa edition, proposed by the writer, of the Kau^ika- 
siitra of the Atharra-Veda. {Puniion of the text in At 
literature; — contetUa; — miUerialt for the edition). By HaoBIOI 
Bloomfikld. 

S{itra$ are abort schematic sentence*, which offer the doctrines ofKcert^ 
icience in a shape most easily remembered. The language is generally 
Vodic, but stand* nearer to classical Uanskrlt than that of the tt-aA w wa* 
and mnntrvi. The ritualistic sQtnu are of a two-fold character: 1. Smlpt 
or ;rdute-*fi(n», treating the large tacriflce* for which three Area and 
many prieala are necessary ; theae attach themselvea very closely to tbs 
brfthmanaa. 2. Sm&rta-tatrat, giving traditional preecriptiona about 
religious duties, boute cuatoms and the relation of man to man. Theieata 
much less direcUy dependent upon the preceding period, but are largely 
based upon tradition* prior to the br&hmana literature. Theae smkrl^ 
aOtraa again are divided into two categories, lyrh^-iOlrat •religion* 
dictalpf for houaelife' and dAanna->Qtra» ' law.atltras', treating of tta* 
relations of mpn in social, civic, and polilical life. 

Of the«e the grhya-iutrat concern us here. The number of these texts 
actually preserved or known to Indian tradition is not large. BeloDginf 
to the Rig- Veda we have: 

1. The ArBa'dyna (-grhya-atltra) ; edited by Slenxler la text and 
translation, Leipzig, 1864-6. 

2. The ^nkMyana or KaufUahin; edited by Oldenberg tn text aad 
translation, Indiacbo Studien XV, Berlin, 1878. 

5. The plmAaDjra, coming from a achool closely related to the preced- 
ing (the Kduiltaliiii] ; see Inditche Studien XV, p. 4. 

To the S&ma-7eda belong! 

4. The gr/iya-iOlra of O^bhifa; edited in the Bibliolheka lodica by 
CandrakAnta TarkaUilkftra. CalcutU, 1880. 

6. The Drahyayana-grhya^^it* of KhSdira, found by Burnell and 
reported in his Catalogue of tioutb-Indian MSS., p. G6. 

To the White Tajur-Veda belong: 

6. The grhya-tUlra of PtratliaTa ; edited and tranilated by Stentler, 
Leipzig, 1876-S, 

To the various acboot* of the Black Yajur-Teda belong ; 

7. The Apatlambtt^ materials for an edmon in tbe possession of PreC 
Garbe of Konigsberg. 

8. Biuddh&yaiia, unedited ; a MS. is contained in the collection ef 
Fort William; another in Munich (VeraekhniM der oriental iichea 
Handschriften des Prof. Dr. Martin Haug, dr. 162). 

B. BhAradtOja, Burnell. Catalogue of (touth-Indiun HSS., p. 80-83. 

10. Hiranyaktfin, Biililer, a Caulogue of MSS. from Gujerat, Part I, 
Hr. 812. 

11. TheiTafAafta-^Aj/a-tfifraofLAugftkBi; see Jolly, Da* DbarmaiQtr* 
dea yUnu und daa KaihahagrhyasQlra, Transaction* of the Bavarian 
Academy for 1879. 

12. Tbe M&aava grhya-aUtra, *ee P. von Bradke in tbe Journ. of the 
Oerm. Orienul Society, 5XXV1, p. 417 fgg. 

Of the Atharva-Veda we have one aatra which ii partially a grhy^ 
lOtra : 

IS. Tbe KHiit'ika'tUira, which I propose to edit for the flrst time. 

The Atharva-Veda iiharea the characterisLics of tbe other Vedaa as fai 
as the division into fakkOt or schools is concerned. Tradition report) 
nine Atharva-achooU, five of which are pretty well a u then lien ted. The 
aahhit&s or hymn collections of two of them hsve been found. One Is tht 
collection of the piunaAn school, which was edited by Roth and Whitney 
(Berlin, 186fi). The discovery in Kashmir of a second important school, 
probably the PitppaiSda, differing considerably from the Qiunaka version i* 
due to the ingenuity and inSuenceof Roth, and I saw in the Fummer of ISfS 
the unique birvh-barkMS. of this text which Roth holds in Tuebingen (se* 
Der Atharva-Veda in Kaschmir, a programme of the Dniversity of Tue* 
bingen, 1876; alfO Roth in the Tranaactions of the Fourth International 
Congreis of Orientalist*). In ila subdivision into schoola the A V. accord- 
tngly stands on a level with tbe other Veda«. But it* doubtful canonicity 
begin* to appear a* soon as we look about among the br&limanaa and 
sfilras which these nine or .five ^khaa ought to have developed. The 
meaning of the fact that the earliwt literature recognizee only a three- 
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fold Teda, a irayi vidya here becomes apparent The Atharva-schools 
at first were not orthodox, and were therefore not in the condition to 
develop the same kind of a religious literature as the other schools. 
Thus the schools of this Veda have practically no br&bmanas; for the 
■ingle Oopatha-br&hmana is patently a later production. This non- 
canonicity seems to have had a still more striking effect on the pQtras, for 
hcire also the constant relations of the sQtras to the hymn-collections of 
the school are much disturbed. There is a Qr&uta-stltra of the A V. called 
ViUiAna-autra (edited and translated by Qarbe, 1878), and it belongs 
apparently to the {^una^a-scbool, but its very small size and its lack of 
originality at once challenge the same criticism as the single br&hmana. 
It is also lute and perhaps an imitation of the literary conditions of the 
other ^khd$. Originally, t. e., before its admission into the canon, the 
A V. probably had no large Vedic ceremonial,' for which many priests of 
the other Vedas were needed. But in compensation for that, the private 
life and the private performance of ritualistic acts by one who adhered to 
this Veda of incantation, exorcisms, etc., must have been very exten- 
sive, bringing in much which was unknown in other schools, and to this 
the largest, and by far the most important accessory text of the AY., the 
Kdu^ika-Hiiira owes its peculiar character. This may be best described by 
stating that the Kdu^ika performs a double function, (1) that oiK grhya* 
wUtra in the sense of the other schools, (2) as a special Aiharvana-siLtraf 
if, e,y a book giving in systematic sQtra form those lower performances of 
private life, which are peculiar to this Veda. In accordance with its 
double function is its size ; it is about 2^-8 times as large as a common 
grhya-tiitra and contains from 1700-1800 flokas, blocks of 82 syllables, 
which are employed by the Hindus as units of measurement for manu- 
scripts. This text also belongs to the ^&unaka-school, and brings in the 
most checkered manner common house-rites and Atharvauic rites amalga- 
mating the two in a very thorough manner. 

The text is divided into fourteen books, the chief contents of which ara 
as follows: 

I. The new and full-moon sacrifice; ath&lip&ka^ the common offering 
of cooked rice on the occasion of the smaller sacrifices; gantu pr strings 
of hymns and verses from the AV. which are supposed to have certain 
magical effects, such as scaring away demons, purifying, removing 
danger, etc. 

II. The rite for begetting wisdom in a child; obtaining success in tha 
▼ow of chastity ; the acquisition of ail sorts of desirable property ; 
rites for producing success in wars and battles ; restoration of a dethroned 
king ; coronation. 

III. The rites to Nirriit the goddess of mishap ; feeding and fattening 
of cattle ; the acquisition of power and prosperity ; inauguration of a new 
ball ; the wrsotaarga^ a ceremony by which a young bull is given over to 
a certain community as a breeder. 

IV. The fourth book consists of two distinct parts: (a) bhAisajy&niy 
remedial rites for all possible diseases, (6) strX-karm&ni * rites pertaining 
to women; charms; philtres; rites for regaining lost affection; rites 
against jealousy, etc. 

V. Expedients for finding out whether a certain act or step be good or 
bad ; the warding ofi" of storms, lightning, and excessive rain ; charm for 
forensic successes, in disputation and arbitration ; charms to make rivers 
flow according to one's wishes; success in treasure-digging, in gambling, 
in trade ; rites for entering a new house ; purification of a house. 

VI. Rites for bewitching and for the destruction of rivals. 

VII. SanskAroB, sacramental rites in the life of the young brahmanical 
Indian: giving of a name; first food; eiidakaranat the preparation of the 
tribal hair-lock; yoddna, preparation of the hair previous to investiture; 
the upanayanaf or investiture with the sacred cord, by which the young 
Indian becomes < twice- born,' a member of the religious community; 
idmyestiSt ad hoc prayers for the fulfilment of a certain wish. 

Vlli. Sava, pafleAudanAf fat&udanO.^ odantuava^ preparation of feasts 
for the brahmans as reward for service rendered in sacrificial perfor- 



IX. The preparation of the sacrificial fire; morning and evening-liba- 
tions ; the v&ifavdevamt offerings to all divinities and beings ; the offering 
of first fruit. 

X. The marriage ceremony. 

XI. iprdtddfuu : various oblations to the spirits of deceased ancestors 
{pUiyudha pindapUryoj^i etc.) 



XII. The aryha ceremony, with which honored guests especially brida* 
grooms are received ; madhuparka^ the drink of honey, curds, etc., which 
is offered at the reception. 

XIII. The warding off of evil effects of all kinds of i>mina and porienimf 
unusual natural occurences, etc. 

XIV. The djyaianiray the preparation of the sacrificial butter ; (AOsoiif- 
kdraSf preparation of the sacrificial ground ; a$iakds, sacrificial perfor- 
mances on the eighth day after the full-moon of certain months: Veda- 
study and intermissions in the same ; indramaKoisavaf a festival by which 
kings obtain firmness of sway. 

In the summer of 1882 I went abroad, largely for the purpose of ooU 
lecting materials for an edition of the K&u^ika. Of this text there ex- 
isted in Europe for a long time only a single fairly correct MS., No. 119 
of the Chambers collection in the Royal Library at Berlin, catalogued by 
Weber, Veruichni$$ der Santkrit-Handsehri/ien^ p. 88 (cf. IndUche Liter* 
aturgeschichte^ 2d ed., p. 168). The date of this MS. is sa^vat 1670, and 
a copy of it belonging to Prof. Whitney, and now in my possession, was the 
material I started out with. 

In 1871, Prof. Roth obtained through Prof. Eielhorn's mediation a 
copy of a E&u9ika MS., of Elphinstone College, of late date {^ke 1792), 
and of inferior value. It seems to stand in some genetic relation to the 
Chambers MS., as it shares many readings and blunders with the latter. 

In 1874, Roth finished a collation of a MS., of the Ptkna Deccan OoU 
lege, which had been sent to him by the Bombay government (cf. his 
Atharva- Veda in Ka»ehmir^ pp. 13, 24) ; it is date«l »amvat 1740, paAs 1606. 
This contains many better readings than the Chambers and Elphinstone 
MSS., and is perhaps a copy of, certainly in some way related to, a MS. 
dated »amvat 1708, which I now have in my hands, and which will ba 
mentioned below. 

In 1878, Roth collated a MS. from Bikanir dated wmvat 1786; also % 
very fair MS. 

Upon my arrival in Tubingen, Prof. Roth kindly allowed me to use his 
materials, and I had thus four readings of the text. But with all of them 
an even approximately correct edition would not have been possible ; and 
I turned to India for help. I addressed myself to Mr. E. M. Chatfield« 
the Director of Public Instruction, who responded by sending for me last 
summer to the India House thirteen MSS., two of the E&u9ika itself, and 
eleven small texts belonging to the Atharva-Veda in general. Dr. Bost 
at once sent them to Baltimore, and they are now in my possession. 

The most valuable of these MSS. is a very excellent text of the 
E&u9ika, older than any previously, known in Europe. It is No. 86 of 
the paper MSS. catalogued in Eielhorn's report to the Director of Public 
Instruction for the years 1880-1 ; written eamvat 1708, therefore 280 yean 
old, and in an excellent state of preservation. This MS. seems to be the 
source of the Pana Deccan College MS. mentioned above, and is as far as 
I have been able to find out, the oldest codex of the E&u9ika which has 
as yet been catalogued or noticed. 

The other E&u9ika-text which I owe to the liberality of the Indian gov- 
erment is of inferior value. It is MS. No. 1 50 of the collection of 1879-80, 
and a quite modern copy, corrected only in the first few kandikaa. 

Of the eleven small Atharva-texts, all but one are of subordinate value 
for the work in hand, though a few passages in the E&u9ika are benefited 
by one or the other of them. 

This one has the title : dn^a karmdni hrahmavedokidni, and is nothing 
else than a paddhaii to those parts of the E&u9ika, which treat what Is 
strictly house-ritual. It begins with the djyatantra^ which is an amplifica- 
tion of the first kandikd of the 14th book of the E&u9ikA, and then turns to 
the eainikdrtia^ from the garbhddhdnam to the eaiurihikarma. On the 
other hand, those parts of the EAu9ika which are especially Atharvanio 
in their character it does not touch upon at any point. 

By far the most important factor in the edition is the fragmentary com- 
mentary to the EAu9ika by D&rila. My knowledge of the existence of 
this commentary is due to a correspondence with Prof. Weber, carried on 
in the summer of 1882; the text is part of a codex of A tharva- writings 
presented to the Royal Library at Berlin by Prof. Eggeling. The title is 
kdu^ika-bhdaya^ by D&rila-bhatta, the grandson of Vatsa9arman ; it goes 
to the end of the second kandikd of the 6th adhydya. The text is treated 
as though fairly at an end, at least as far as the immediate source of this 
copy is concerned, for we have a colophon at the end, with the date paks 
1762. Of DArila I have found no mention anywhera else, but *pdda9 alf 
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the tefu:b«r Vatsa^arman ' {pAdA upadhyAyavaUa^armanah) are cited !n 
Pftrila's comment. Aa the MS. was under no conditions to be removed 
from Berlin, I had to get a copy (in devan&garl) ; and in this I was kindly 
aided by Dr. Klatt, the custos of the Indian Department at the library. 

The MS. of this text is very corrupt, and the comment often very 
obscure ; yet 1 may fairly say that it forms the most valuable single factor 
in my materials. The MSS. of the text alone rarely divide the iiUraSf 
and that is the chief difficulty in the more obscure parts of the text. For 
this, and of course also for the exegesis of many difficult passages, it has 
been very useful. It contains the explanations of a considerable number 
of KAu9ika-words whose meaning has been either entirely unknown or 
m sunderstood. The additions and emendations to the lexicon will amount 
to about 150. 

The work of establishing the text is now so far advanced, that I may 
expect to have the first part, containing text, list of mantras, and an index 
of all important words ready for print in the course of 1884. I shall then 
proceed at once to a second part, containing the translation, with com- 
mentary and an introduction. 



Stichometry and the Vatican Codex B. By J. Bsndsl 
Habbib* 

In a letter dated October 21 of last year. Prof. Nestle, of Ulm, com- 
municated to me with great courtesy his observations of the partial 
stichometry of the Vatican Codex, and as this discovery of the verse- 
marks for successive hundreds on the margins of the MS. completely 
confirms my speculation that the line of Codex B was a half-hexameter, 
I take the opportunity of academically expressing my thanks to Dr. 
Nestle for his interesting information. The marks to which he draws 
attention are found in the four books of Kings and in Isaiah; where 
they run as follows: in i Kings from 100 to 800; ii Kings from 100 
to 2800; iii Kings f^om 100 to 2800; iv Kings to 2300; and Isaiah to 
8600. 

The interval between successive hundreds is generally somewhat over 
200 lines of the Vatican Codex, the average for the first of Kings being 
220 lines; this indicates either as Dr. Nestle suggests that the MS. in 
this book was taken from a copy whose lines were a little over the com- 
pass of two Vatican lines; or, as I should content myself with saying, 
that they were measured by a standard line of just such a length as has 
been indicated; according to a previous remark of mine that the line of 
the Vatican Codex is a somewhat curtate half- hexameter. 

Those who wish to study the stichometry of these parts of the Vatican 
MS. will find the numbers recorded intelligently enough as numeri centC' 
Nortt, in the appendices to the great Koman edition of B. 

These numbers are interesting to the paleographer on account of the 
curious symbols which they employ for 1,000, 2,000, 8,000 in place of the 
customary ^a, /^, ^y. For 900 an inverted arrow-head or anchor is used, 
but this form I find noted in Gardthausen, Palnographie, p. 266. The 
others I do not remember to have met with. It might seem at first sight 
that these new data would enable us to decide definitely between the two 
hypotheses of a line containing a given number (16) of syllables, and a line 
containing a given number of letters (86). This point I have not yet 
been able to settle with satisfaction : the first hundred verses in i Kings 
consists of about 1,656 syllables which seems to intimate that the reckon- 
ing was not made in strict 16 syllable rhythms, on the other hand from 
^Xo x^ti Isaiah by actual count in the codex itself was found to be 101 
•ixteen-syllabled hexameters which is a very close equivalence. 

It will sometimes be found, especially in the books of Kings, that the 
reckoning for special hundreds is wide of truth, and from an apparent 
method in the error, it seems as if the original count had been made 
twice over on some parts of the book, or on some of the original pages 
from which the book was reduced, or that some column or page has been 
missed ; and in one or two instances the mark has been misplaced, which 
will not, however, affect the average result. 

For the convenience of students of this somewhat out*of-the-way sub- 
ject, I subjoin the references for the successive hundreds of stichi in 
Codex B, as given by the editors for the first book of Kings; remarking 
in so doing that in order to calculate the number of lines it ia necessary 



to remember (what is not stated by Scrivener in his description of the 
codex) that it is by no means true that the manuscript always contains 
forty-two lines to the column. The following are my obserTations 
which agree closely with Dr. Nestle's results : 

Page. CoL Line. Lines of B. 

1 Reg, begins 809 . 2 . 1 

\00 oTlxoi 811 . 1 . 7 = 227 

200 812 . 8 . 2 =r 216 

800 814 . 2 . 14 = 227 

400 816 . 1 . 11 = 217 

600 817 . 8 . 12 = 221 

600 819 . 2 . 8 = 216 

700 821 . 1 . 6 = 218 

800 822 . 8 . 6 = 220 

cetersB desunt. 
Average for 100 verses in 1 Reg. = 220 lines of B. The flgurea for the 
remaining books are reserved for a separate discussion. 



Notes on the Sinaitic and Vatican Codices. By J. 

RSNDEL HABBIS. 

[Abstract of a paper read at a meeting of the Unireraity Philological Aaaociation, Jan- 
aary 7, 1884]. 

This paper contained a summary of the results of some recent investiga- 
tions made in the two oldest MSS. of the Bible. 

1. Some inaccuracies were pointed out in the common descriptions of 
the two MSS. with regard to the arrangement of the lines of the text 

2. An enquiry was made as to the probable contents of the six missing 
leaves of the Codex Sinaiticus between the epistle of Barnabas and the 
Shepherd of Hermas. Some errors and inconsistencies were pointed out 
in Scrivener's Introduction to the New Testament in the account given 
of the missing leaves and their probable text. 

From the fact that a column is left blank at the end of Barnabas and 
that Hermas begins on the first leaf of a new quaternion, it was inferred 
that the lost writing was of the kind known as trnxvp^t similar to that 
found in the poetical books of the Old Testament. 

A calculation was then made of the space that would be occupied by tho 
Psalms of Solomon written after the manner of the ordinary Psalter ; and 
it was found that these Psalms which are equal to about 670 hexameter 
verses, would nearly fill the twelve missing pages. It was, therefore, 
inferred that they originally stood in Cod. Sinaiticus, as they are known 
to have done in Cod. Alexandrinus. 

8. A careful analysis was made of the Ancient Chapter- Divisions in 
the Acts of the Apostles. The 36 lections exhibited by Codex B were 
shown to exist also with slight variations, in Euthalius' edition of the Acts: 
attention has already been drawn to this by Prof. Bzra Abbot in the Pro- 
legomena to Tischendorf, N. T. (ed. viii). There seems to be evidence 
for connecting these chapter-divisions with Pamphilus and the library at 
CsBsarea. 

The longer chapter-divisions which are found in both the HSS. and 
which also occur (as Dr. Uort points out, Introduction, { 849) in Cod. 
Amiatinus, were next discussed 

The Vatican MS. was shown to have missed at least one chapjter in the 
process of numeration, and the Sinaitic MS. apparently desisted from num- 
bering beyond the folio in which the disagreement with Cod. B occurs. 
The whole division was shown to be one of at least 72 chapters, being 
probably a duplication of the earlier system. 

4. Some speculations were then made as to the place and time of pro- 
duction of the two MSS. Stress was laid upon points of contact of B and 
Euthalius, and Euthalius and the Pamphilian library; between fi and 
Sinaiticus, and Sinaiticus and the same library; and by an examination 
of an assumed instance of subjectivity on the part of the Scribe of the 
Sinaitic Codex (Matt, xiii, 64, clg n^ irarpida changed into etc r^ 'Avroro- 
Tplda) it was inferred that both of these MSS. were written in the library 
of Pamphilus at Ctssarea. 
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Note on the Early Stichometric MSS. By J. Bsndbl 
Habbis. 

The more this question of stichometry is studied, the more eyident does 
St hecome that the early MS.-form did Dot diverge far from the sticho- 
metric form in which each line represents the unit of measurement. For 
this form shows itself, not only in the Vatican Codex, and in process of 
degradation in Codex C, (whose lines average a hexameter in many 
pages) hut in a variety of other MSS., Biblical and otherwise. 

1. For example, in Mnemosyne x. p. 401, Cobet discusses the merits of 
the MSS. of Herodotus, and vindicates the superiority of Codex R (of the 
Vatican Library) ; he demonstrates that the errors of this MS. are mainly 
transcriptional, such as the omission of whole lines, &c., and by an exam- 
ination of those dropped lines proves that B was copied from an exemplar 
which was written in lines containing 15-18 letters. That is, as we should 
say, written in half-hexameters. Cobet's conclusion is simply this: *'In 
antique libro, unde R profectus est, versus erant litterarum 16-18. 

2. The Clarendon Press has just issued, under the editorship of Mr. 
John Wordsworth, a transcription of the celebrated Old-Latin Bible- 
text known in the critical apparatus of the New Testament as gx ; (Codex 
Sangermanensis primus). Upon p. ix of his prolegomena the editor 
remarks, ** there are on an average 87-88 letters to a line." I shall hava 
more to say with regard to this edition at a later date, and so content 
myself with remarking that the MS. is written in average hexameters ; (M. 
Graux gave the average hexameter between 87 and 88 letters). 

8. In the Itala Fragments published some time since by Zeigler, (and 
which are especially interesting as being the earliest MS. authority for 
the text of the Three Heavenly Witnesses), the editor remarks that his 
MS. is written in lines which average 86 letters. Here again is the 
unrecognized hexameter ; and, by-the-by, although the version is stich- 
ometric, yet the old Greek reckoning is preserved, and at the close of 1 
John we find 274 verses numbered in rubric. So that a separate count 
was not made for the new version. 

4. In the treatise of Theophilus against Autolycus, which is a second 
century work, we find that Theophilus has occasion to quote large sections 
of Genesis from the LXX ; and it has been pointed out by Lagarde in his 
edition of the LXX, that either Theophilus or his copyists (L. sajrs the 
latter) have dropped a line of the text in copying the first chapter of Gen- 
esis. The note of the editor is as follows: ** Usque ad capitis secundi 
comma 8 exscripsit Theophilus ad Autolycum ^ 11, cujus librarii stichum 
unum qui est 8 icaX tyhero ... 4 Kak6v incuria omiserunt." The omitted 
words are xal iytvero ^Htc. koI elSev 6 debc rb fo^ ^i KaX6v, Whether we 
Abbreviate the word 0e6c or not. it is evident that this dropped line is a 
hexameter, being 87 or 89 letters. It appears, therefore, that antiquity 
when carefully interrogated affirms the stichometric form to have been 
largely employed. Other illustrations will no doubt present themselves 
in confirmation of this statement. 



The Development of Verbal Parasjrnthetics in -a in 
the Romance Languages. By A. M. Eluott. 

[Abstract of a paper n»d at the meeting of the University Pbilological AssociatioB« 
December 7, 1883J. 

The object of this paper was to show the origin, growth, and tendency 
to decay of the Parasynthetic compounds in the Romance verb syatem. 
The relational a- forms were especially considered as faithful types of the 
whole class, and their existence was attributed in the outset to the disap- 
pearance of a special grammar category representing the causal notion in 
tiie early stages of Indo-Germanic speech. They are all factitiTes : they 
are drawn exclusively from the nomen-series, and are assigned to one of 
two conjugational schemes (I or II) according as they contain more 
particularly the active idea, or drift towards the absolute state as desig- 
nated by the neuter. In their creation, we have a conscious effort to 
gave the more forcible signification of the original verb-root (which sig- 
nification was lost, so far as any external sign was concerned, in the 
tendency to the levelling process) by stamping it with a distinctive mark 
of causality in conformity with the analytic state of the language. They 
are original in their mode of production, but follow the strict lines of 



tradition in their functions. A farther reason for this special develop- 
ment was found in that other important element in the production of 
analytic speech, viz : the strong tendency to gain strength by lengthen- 
ing the form. In their distribution and in their assignment to conju- 
gational types, we note.that the representative of the old Sanskrit causal 
class has incorporated most of them among its original members, some of 
which had already lost their primitive estate, while others continued to 
live on beside their ancestors of the Latin II conj., e. g. udare («««iers)| 
darare (Old Latin elarere). This is especially true of the substantival 
compounds, few of which have survived in the modern II conJ. olaia. 
When they belong, as in certain cases they do, to both conjugational 
systems, it is generally with a difference of signification, — the active 
formula sticking to the I conj. scheme, while the neuter characterises the 
II conJ. So far as the I conJ. is concerned, the modern languages have 
followed the Latin type which, still sensible of the causal force of I conj.- 
forms, assigned its parasynthetic creations rather to this than to other 
conjugations. This was a favorite mode of verb-building in the Middle 
and Low Latin, and we naturally find the domain of such products very 
greatly extended as the analytic tendencies of the Folk's speech got a 
strong grasp upon the flexional system of the literary idiom. In the 
numerous denominatives of the mother tongue, such as nomifiore, moUir€f 
etc., they had a model which already bore a factitive sense, and from 
which it was easy to pass, when the simple denominative failed them, to 
a compound form with a preposition. 

With reference to the tendency of these parasyntheta to wear oat, w« 
find like phenomena in the earliest representatives of the Indo-€lermanio 
stock. Already in the Sanskrit there was a confusion of form, if not of 
function, when the so-called X class causals were identical with the active 
primitive verbs conjugated like causals, but distinguished by no causal aig- 
nification. In the Pr&krit, the digraph representation of the Sanskrit 
causal characteristic has been reduced to a single sign. In Persian aa com- 
pared with the Zend, many of the causals, with the distinctive sign that 
clearly separates them from the simple verb type, have lost th«r force. 
But it is in the transition from the Indo-Arian to the Ir&nian fiamily (the 
F^t6) that we find the most striking parallelism, both in mode of pro- 
duction and disposition to decay, with the Neo-Latin idioms. Here a 
periphrastic process has been adopted for the creation of its causals sim- 
ilar to what we have in the Romance Languages, except that the caoaal 
element, instead of being prefixed to the leading verbal notion, is hung 
on to it in the same way that the idea of ftiturity is expressed in French, 
Italian, etc. From this cursory glance at the early tendendee of the 
causal idea towards a reduction of foriti on the one hand, and a waning 
of strength on the other, we ought not to be surprised if we meet here in 
the Romance Languages, separated as they are by time and geographical 
position from the more direct sources of the language group to which 
they belong, even a stronger set of the current than the Indian idlonu 
present towards a levelling of all barriers between the domains of caua- 
ality and simple activity. This does not follow, however, to the extent 
which we might naturally expect ; for, though there is a strong under- 
tow in that direction, yet in no case does the shrinking prooeai loosen 
the grip of I conjugational form on the full causal power. 



On the Rights of a Greek Metropolis over its Allies. 
By 0. D. Morris. 

[Abstract of a paper rsad at the meetinf of the Univeiaitf Philolqgioal AsMeiaUon, 
Janiutrj 4, 1884]. 

E. Curtius, in his History of Oreece (II 4, p. 219. Eng. Tr., ii, p. 498.) 
makes the statement that Greek colonies according to the mostandent usage 
were universally ohliged to settle their legal disputes in the mother dty. 
The object of this paper was to show that no such inference can be 
drawn from the passages which are apparently cited in defence of it, the 
only one of tbem which has a semblance of pertinence referring to a 
settlement which should he described as a xX^pavxia, not as an dmuda. It 
was shown also that Heyne, Raoul Kocbette, K. F. Hermann, Schoemann, 
and other writers, who have discussed the colonial relation, are unani- 
mous in representing that according to the primitive usage, where no 
apecial reasons can be alleged I to prove the contrary, the duties of a colony 
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to its metropolis were no other than those which natural piety imposed 
on a daughter in relation to her mother ; and that this deference in no 
degree implied any right on the part of the parent state to trench on the 
political independence of its offspring. 



Note on Mercator, v. 524. Bt M. Warbsn. 

[Abttrtct of a paper r««d at a meeting of the Unlrertity Fhflological AflMciation, Feb- 
marj 1, 1884J. 

Goets reads: 

Otlm Hbi eeciUdnt daho^ naiam &nno9 texaginta, 
B has iUn ancillA and A tihi eeiUamy although the letters « and c are 
douhtful, Buecheler and Ribheck agree that eceillam is impossible, and 
the former proposes anieulam^ the latter auratam as an emendation. 
The Romans regarded the Apulian wool as the finest, cf. Varro, L. L. ix, 
89; Pliny,N.H.viii, 48,73; Columella, vii, 2,8; Martial, ziv, 155. Based 
on these passages, the reading ApuLam was proposed and by reference to 
Merc. 801, where B has anpillctspen for aneilUu penum, it was shown that 
the reverse change from aputam to aneillam paleographically considered 
was not improbable. A fuller statement will be found in the notes of the 
next number of the American Journal of Philology, 



Musical Notation Applied to the study of Blank 
Verse. B/ A. H. Tolman. 

[Abetract of a paper read at a meeting of the UnlTeraity Philological Aesociation, Feb- 
ruary 1, 1884]. 

Mr. Alexander J. Ellis (Trans. Eng. Philological Soc., 1875-6), says 
that English metres should be studied by marking the Force, Length, 
Pitch and Weight of each syllable of a passage, and by marking each 
Silence or Pause. He would mark nine degrees of each quality. But 
Weight cannot he understood as anything apart from both Length and 
Force, and Pitch is ** entirely variable and individual '' (Schipper, Bng- 
lische Metrik). Length can be marked with a good degree of accuracy 
by the different musical notes. All important distinctions of accent can 
be indicated hy the presence of the following marks over the notes which 
represent the different accented syllables: ^, ^, ^^, ^^, &c. Pauses which 
count in the verse- movement may be expressed by the different musical 
rests. Pauses which hold the verse-movement in suspense (ctesuras) can 
be expressed by the letter O, which can be made of different sizes accord- 
ing to duration, if desired. 

Variations in the rate of movement can be expressed by underlining 
the notes, if the movement is retarded, and drawing lines above if it is 
accelerated. Mr. Ellis does not mark this at all. In all cases the act^ial 
reading of some individual should be recorded, not an ideal scansion. 

According to my reading, the first five lines (25 feet) of the Passing of 
Arihur, Light of Asia, and Paradise Lost, contain respectively 10, 12 and 

16 simple iambic feet, (^, ^, ^), &c. The most common substitutions 

are: (*(', f^, f^, and for two feet, |(|^|| (marked by Mr. Lanier 

iSXlflTl)' iBuli l» ^°^ if'tSC^!* Most of these substitutions occur in these 
three passages. From these fifteen lines expressed in the above notation, 
most of the formal principles of free blank verse are made clear to the 
eye. Several of them were pointed out. 



PHYSICS. 



The Determination of the Ohm. By A. L. Kimball. 

[Reprinted from Science^ January 4, 1884J. 

The importance of having a uniform standard of electrical resistance is 
lo apparent, that the establishment of a unit which shall be suitable for 
practical work, and will also satisfy the demands of electrical science, has 



for a number of years been regarded by all electricians as of the first 
importance. 

The requirements of such a standard are, that it shall be easily repro- 
duced or verified; that it shall have a simple relation to the units of 
work, heat, etc., and therefore be based on the fundamental units of 
length and time ; and, finally, that it shall be of so great resistance as to 
be suitable for all ordinary practictl work. 

In the year 1862 the British association decided that a unit of resist- 
ance ba?ed simply on the earth quadrant, or ten million metres, as the 
unit of length, and the second as the unit of time, would be of such a 
magnitude as to best satisfy the requirements of the case. Experiments 
were then undertaken by a committee of the British association with a 
view to the construction of standards which should accurately represent 
this unit of resistance, or ohm as it was called. Owing to some minor 
defects in experimentation, and to an unaccountable error in the determi- 
nation of the co-efficient of self-induction of the revolving coil, their 
result was in error. This standard British association unit, as it is now 
called, is confessedly too small ; but it is the basis of the so-called ohm- 
coils that are in current use. The latest experiments indicate that the 
value of the British association unit is .9867 ohms; this result having 
been obtained by Lord Rayleigh by two distinct methods, and by Mr. 
Olazebrook by still another method. But different observers still differ 
quite widely in their results. 

The International Committee on electrical units, which met in Novem- 
ber, 1882, in Paris, in view of the present unsettled state of the case, and 
the necessity for the speedy adoption of a suitable standard, decided that 
when the length of a column of pure mercury of one square millimetre 
section, and having a resistance of one ohm, shall have been determined 
to within one part in a thousand, the ohm shall then be defined as the 
resistance of such a column of pure mercury of the determined length ; 
and the different governments represented were urged to prusecute 
experiments for the accurate determination of this length. For this pur- 
pose, among others, an appropriation of twelve thousand five hundred 
dollars was made by the last Congress of the United States. The work 
on the unit of resistance is under the charge of Professor Rowland of the 
Johns Hopkins University ; and the experiments are being carried on in 
Baltimore, both at the university and at Clifton. Owing to some unex- 
pected delays in the construction of necessary apparatus, the work that 
has been undertaken first is the determination of the specific resistance of 
mercury in British association units. This has been experimented upon 
by measuring the resistance of columns of pure mercury contained in glass 
tubes of various calibers and lengths, so that the resistances of the columns 
experimented upon range from one to ten British association units. The 
remaining part of the work is the determination in ohms of the resistance 
of the British association standard used in this determination of the spe- 
cific resistance of mercury. Two principal methods will be employed for 
this purpose. 

First, the resistance will be found by means of the mechanical equiva- 
lent of heat. The apparatus used by Professor Rowland, in his well- 
known work on that subject, has been set up for this purpose. It is pro- 
posed to heat some non-conducting liquid, such as alcohol or turpentine, 
by means of the heat developed by the passage of the current of elec- 
tricity in a conductor whose extremities are kept at a known difference 
of potential. The same heating will then be produced, under the same 
circumstances, by purely mechanical means ; and the resistance of the 
conductor will thus be determined directly from the work-equivalent of 
the heat developed in the conductor. 

The second method to be used is that of Kirchoff, as modified by Row* 
land in bis determination of the ohm in 1876. The instruments will, 
however, be in large part new, and constructed expressly for thii 
research ; so that a new set of instrumental constants will be involved. 
A third method, the earth-inductor method of Weber, will also be used 
if time permits. 

For these experiments it is proposed to use, as a source of electricity in 
the calorimetrio method, fifty Plante cells charged by a small dynamo 
machine. For measuring large currents of electricity an electrodyna- 
mometer has been constructed, with the Uelmholtz arrangement of two 
large coils and a single small suspended coil. The diameter of the large 
coils is about one metre: that of the small suspended coil is about twenty- 
five centimetres. There are two sets of large coils, — one wound with 
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large wire, about no. 8 ; and the other with much smaller, about no. 16. 
There are also two small suspended coils wound to correspond. This 
arrangement gives the instrument great power and range. The divided 
circle was made by Fauth & Co. expressly for this instrument. Four 
induction coils are to bo wound in four parallel equidistant grooves, 
turned on the outside of a brass cylinder about one metre in diameter. 
These coils will each consist of about two hundred turns of no. 15 copper 
wire. This arrangement will afford great variety in the manner in 
which the several coils may be combined ; for the inductive action of 
each coil upon each of the others may be taken, giving three simple com- 
binations for each coil. 

The trustees of the Johns Hopkins University have kindly placed tha 
house at Clifton at Professor Rowland's disposal for the conduct of these 
experiments; and, as it stands in extensive grounds at a considerable dis- 
tance from the road, it will be peculiarly suitable for delicate electrical 
experiments. Piers have been built for thexlifferent instruments, and a 
small steam-engine set up for supplying the power necessary for running 
the dynamo machine and the mechanical equivalent of heat apparatus. 
The actual experimentation will be carried on, under Professor Row- 
land's direction, by A. L. Kimball, assisted by U. K. Goodnow and 
Ensign Louis Duncan, U. S. N., the latter having been specially 
detailed for the work by the Navy department. 

It may be added that one of the reasons which led to the construction 
of induction coils of such large diameter as mentioned above, is the hope 
of using them in a determination of the ohm by the method of Lorentz. 
Their large size will admit of the use of a revolving disk of more than 
half a meter in diameter. 

It is hoped that a satisfactory conclusion will be reached by September, 
1884. 



MATHEMATICS. 

Corrected Statement of a Theorem given in the first 
paragraph of p. 34 (continued from p. 33) of Circular 
No. 28. By J. J. Sylvester. 

1^. There are the following typographical errors in the 2d paragraph, 

p. 34. 

The second equation there given ought to read, 

fn*n 4- mnm -|- nm* — 86 (mn + nm) — 3cm' + Mn + 6«m — 3^ = 0, 

which, when mn = nm gives rise to 

m*n — 2bmn + dn = em* — 2«jin + g» 

So that making m' — 36m* + Zdm — -/= F(m), 

( F'm)n = em* — 2em + g, 

2^. When two of the latent roots of m are equal, it is easy to prove that 
F'm is vacuous, and conversely, that when F'm is vacuous, two of the 
latent roots of m are equal, but when F'm is vacuous it is no longer 
permissible to drive it out of the equation, and accordingly the true 
statement of the theorem in question is that when m, n are two matrices 
of (any) the same order, such that mn = nm^ n must in general be a func- 
tion of m, but that this ceases to be true, when and only when m has two 
equal roots. The theorem requires further investigation in order to 
make out what happens when, or how it can happen that, two of the 
latent roots of one and only one of the two convertible matrices are equal ; 
for supposing this to happen it would seem to lead to the conclusion that 
n may be a function of m, but m not a function of n ; which, however, is 
not quite so paradoxical as it looks, inasmuch as in ordinary algebra a 
constant may bo regarded as a specialized function of a variable, whilst a 
▼ariable in no sense can be regarded a function of a constant. The fol- 
lowing example of two matrices not functions of one another, but form- 
ing commutable products, has recently occurred to me in practice, and 
led to the discovery of the oversight I had committed in stating the 
theorem in question in too absolute terms. 

p p* Oil 

\tx'=z 10 1, y = p p* where ^• + p + l = 0, it will be found that 
^ p p p* 

gy:=zyXf but that neither x nor y is a function of the other; this may 



easily be deduced from the fact that jb* — p^x — 2p = 0, so that if y were 
any function of a;, it would be reducible to the form of a linear functioA 
thereof, and consequently (on account of the zeros in the two mitricet) 
y must be a multiple of a;, which Is absurd. 

In like manner it will be found that y' — p*g — 2p= 0, and that odium* 
quently x cannot be a function of y. 

8**. Errata on pp. 83, 34 6f Circular 28. 

P. 83, col. 1, 1. 39, for latent invariable read latent variable] — col, 2, 1. 
18, for restore read resolve; — ^1. 8 from foot, after vibraiiotis insert comma, 

F, 84, col. 1,1. 4, after unity supply the words at all events when neUh^r 
m nor n possesses a pair of equal latent roots; — 1. 11, for -|-8cm* read 
— Sem*; — I. 10, for — /read — g; — I. 11, I. 13 (passim), for g read h; — 
1. 11, for 8em read 6em; — 1. 13, for 86mn read 26mn; — 1. 13, in numerator 
of fraction for — em read — 2em, and after the fraction supply the words 
unless m* — 26m -|- ^ ^ vacuous; — eoL 2, 1. 6. before ( JfiV)*— ^ insert H ; 
— 1. 21, after respectively insert {to a numerical factor pr^). 



Elementary Proof of Stirling's Theorem. By P. 
Fbanklin. 



n/ = 



n(n — l)(n — 2X»--3) . . . 8.2.1, 

"•(■-^)0-4)-('-."-^')('-^0- 
"■(-ir'0-.4-,)-('-,^!)0-S!). 



=..(,_i)-(.-,-±.,)-... (-;)•(. -I). (., 

-(■-^y(-.-^.)-'-o-i)'o-i)' ' 

^ ('-i)0-.4-,)-('-i)0-i) ' 

="-(-i)-o-.4-r'-('-i);o-i)'- « 

The limit, for »=:oo, of (l J or of M — — J is — , and It 

is easily seen, by the binomial theorem, that for all positive values of m 
the first of these expressions is smaller and the second larger than thia 
limit; hence we have at once, from (1) and (2), that nl is, for all valuee 
of n, included between n«e»— * and n»+i€«— >. 

To get a more accurate expression, we have only to employ the expan- 
sions of log ( 1 ) and log f 1 j ; taking the arithmetical 

mean of the values given by (I) and (2) for the logarithm of n/, we find 

n» + ^ «=■/ 112 18 1 \ 

log c»/) = log -iirzT - iJ,(2:8-p+8:4-p+ro-P+ • • •)• w 

Since the sum contained in this expression tends to a finite limit as n 
tends to infinity, we may write, for n very large, 



n/= C 



n^ + ^ 



and then determining C in the usual way by the aid of Wallis's theorem, 
we have Stirling's formula. Of course the value of C is already deter- 
mined, though not in a convenient form, by equation (3). 



A Reduction of 2u = {ut^, u^^ . . .Jar^, x„ . . .)" to a Sum 
of Squares. By A. S. Hathaway. 

[Abstract of a communication to the Unirenitj Mathematical Aasodation, January 18, 
1884]. 

d!*u du du dui 

Integrating -r-^ -r- in the forms Unr-- ^^^ ^izr- ^^"^ to an equation, 
° dxf dxi dxi axi 

2ti,iM = ttf 4-2^u, (1) 

where the constant of integration (2^u) is a quadratic function of «t} 

Xtj . . . whose coefficients are determined by differentiating (1). Thuf 
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N|t^ (vi|U(r)i *>id tb« diwrimlnmnt of 'it la formed hj sllminalJiig all the 
eotutituetita in ths flnt column ot the diKriminuit of u, except h,i (m 
we eli&lnate coeffluienU from n Mt of eqnationt] itnd taking the compound 
delerminsnt lo formed. The Bame proceu may be repeated on 'm and M 
on. The coefflcienti of ~u are defined by 






n ('-■«„.)— ■.(«,i"M. 



v„««). 



ThU ensblM m 



a obtaio (Voro the general equation 

by elimination of eommon facton, an aquation wbioh iiunmed witli 
Mtpect to m giree 

JI(u„ . . . ii._i.»_itw)»<|> 

''■°; (.,,'....^-..-.)i-.....— ) ■ w 

The neceetary and Bufflcient coaditioni in order that all the term* in 
tblc aiim may have the ume lign are that the determiDant* of even order 
(•ihVb), (vii ■ ' ■ vu] ... be all poflitive and thoie of odd order, un, 
(«ii . . . Vu) have like ligng. We may alto obtain the condition* that liu 
be incapable of reduction to a aum of rquaree ,' or tbat it reduce! to a leu 
number of aquaret than it oontaina independent Tariablea. Several theo- 
renu with r^ard to tymmetrical determinants are alto involved in (2). 



The Degeneration of Unlcursal Ciinres. By 0. Bib- 
nNQ. 

{AtatnEt at a papar tfi » a mHtbit of Iba HathamMleal SoeMr, Dsieaibn I>, 1881]. 

Taking Xi, x,, x^ as tritlDear coordinatea and B and it aa the arbitrary 
parameters, the conditiona for the degeneration of tbe unlouraal curve 
I. ttrj = a.i*- + 4(»- -I + <^i<— * + ,..((, (i— 1,2,8), 

Into a right line and a iocni of the n — lat d^ree were ahown to be 

(a, Vt) = 0, {oi V») = . . . [aib,',y= 0. 

By then dlalytically eliminating u and 8 from the three equation* I, we 
*ee that under these condition* the resulting determinant i* equal to a 
mere constant timea [(ii(%)xi -(- (aiS)'i + (oiS)'i]*; that la to say, a 
nnicuraal curve of degree a can only consist in part of a right line if it b« 
that line counted n time* over. It waj f>l*o remarked that tbe diacriml- 
nant of flrj = iw' + ftjt* + a, (i = 1, 2, 8) was equal to — 4(a,t|fi]«. 
Yhete results are of interest in tbe theory of Strinet's quartlo. 



Second Note on Weierstrass' Methods in the Theory 
of Elliptic Functions. By A. L. Daniiia 



[Atalnet of a papsr In tbg Ji 



m Jimnat q/ JTalAauUb!!, VH. VI, Ne. B]. 



Thti second note is meinly an eipandon and more minnto exposition of 
the theofema in tbe Urst hasty sketch. Tbe starting point of the whole 
theory la a functional problem which is in eesence an addition theorem. 
The necessary limitations are there shown wbich exclude all except periodic 
fUnctiona in general. The uexlstep ia the complete determination of a func- 
tion by means of its aero points and the condition tbat its on lyeiwntial sin- 
gularity shall be at intnity. In order that the function be periodic, the 
number of aero points most beinllnite. If they form a singly Infinite series, 

theprime hctoraofthetoBnite product have tbe form (l ^«*>,and we 

are led to the sine ; If they form a doubly inflnlte aerict, the prime factors 



fcre of the fohn (l — — \ 
poasible doubly periodic functions 
•Igma-quotlents of tbe form 






have tbe slgraa function. All 
then eipresaible very simply as 



B,)g(«. — <r,)...fl(»— .Q . 



; the ordinary 



B{u—b,)«[u~ht) . . . «{u — l>.)' 
•Illptic functloni corresponding to tbe special case, r r= a =: 2, S| 4~ "a 
= Ai -)- &|. The aigma function ia quasi periodic, and corresponds to the 
^ and 6 of Jacobi. Tbe aacond logarithmic derivative negatively taken 
is however a true doubly periodic function. A ditcoasioD of the four 
sigma-functiona and their quotients will follow. 



HISTOBT AND POLITICAL SCIENCE. 
A New Labor Problem in California. By C. H. Shdc 



This paper was a study of certain featares of tbe social and industii 
growth of tbe Pacific Uoast, particularly of California, and was suggest 
In part by reports of several meetinga which tbe frult-growera of tt 
SUta held last October and November. A strange SUt« of >Ain v 
shown to exist thpre, and a new labor- problem, entirely diaooDDCCt 
with the « Chinese Question," is thought to be close at hand. Califon 
has bad a checquered economic career. In 1B40 the coontry was a vi 
pasture, tbe Miasion Padres owning sheep, cattle, and boraea by t 
hundred thousand. By ISGO mining was the chief industry. Nestoai 
the era of wheat-farms over valleys formerly purely pastoral. But wbi 
grew lees profllable, and what is now tbe peculiar Industry of Califori 
attracted attention ; there waa a rapid horticultural development witbc 
parallel In any other country or in any other historic period. Tbe a 
had peculiar fertility, and the climate peculiar gifU. The sudden deii 
took poeaeaaion of Callfornian* to furnish dried *nd canned fmlta, nn 
olivB-oil, wines, raisins, etc., for the world's markets. An agrari: 
excitement arose. Land Ave bnndred miles from San FraDcisoo, in roug 
rocky, brush-covered mountain* rose to $S0 and $100 per acre; student* a: 
laborers and clerks formed land aasoclalions ; colony enterpriaea were ve 
numerous, and some were grand successes, others were sad Eiilurea. 
one case in the southern part of tbe State, land bought flfleen yean a 
at lea than a dollar per acre ia paying ten per cent interest onmorathi 
$4,0U0 per acre to tbe fortunate colonists. 

The excitement had s basis in fact, for tbe orchards already in bearii 
paid large sums. Vineyards, once unprofitable, made many peraons inii 
pendent. Twelve acre* of apricots paid one man $86,000 in tbrea ycai 
tbe crop on one acre of cherry trees sold for $1,200. Such yields <mus 
thousands upon thousands of vines' and trees to be planted; in eve 
county in tbe State small boroesteads increased, and there was a hope tfa 
the large cattle and wheat ranches would soon be things of the past. T 
fascinations of the intensive system of horticulture, of liny frnit-fanr 
beautiful homes, and luxuriant semi-tropic garden* were everywhere fe 
Tet there waa an unexpected danger ahead. . Climate, rapid growth, tn 
bearing in a few years, great fruitfulness, tbe enthusiasm that had rush 
into horticulture so rapidly — these proved our bane. There was not enou) 
labor. Fruit crops require a large force of man in summer, but few 
winter j they need tenfold the force that ordinary farming does. In 18 
wages were higher than in ISSl, and in I88S have been still higher, thou| 
day's wages have always been greater in California than in anyoUi 
Stale. Now, the fruit-grower* say that there is no possible cbanoa 
having laborers enough to handle the crop of 1889, or 1690, even If i 
more vines or trees are planted. They any that twenty-fold tbe presa 
labor force will be needed. California probably has about 120,000,0 
grape vines, and 16,000,000 fruit trees novr planted, and planting 
going on with unceasing vigor. The products, loo, that will aid in ma 
Ing this expected la bur-famine are very numerous, flowers for perAimei 
seeds, spices, gums, medicinal substances, and many crops that depei 
for profit on abundant hand-labor, industries capable of great eztensl 
if all the conditions are favorable. Uacbinery only aecentuatea the d 
parity between the winter-need and the summer-need ; it cannot gatb 
fruit, nor pack it for shipment. A wheat farm of 600 acres employs ihr 
or four men, and annually produces from $9,450 to $18,900 In wheat; 
fruit-colony of BOO acree needs 00,000 trees to plant It, tpends $]80,0( 
perhapa, before it is profitable, and then the annual sales of fruit produi 
may equal or exceed $600,000. The fruit-colony will need a village 
laborers, unless the separate tracts are very small indeed. Letter* to t 
State Horticultural Society have rated gross sales of fruit per acre at fn 
$400 lo $2,000. It seem* as if much higher wages might be paid, but 
much labor is required tbat if wages were doubled the profit would 
annihilated. 

The Horticultural Utopia that California dreamed of was one wberi 
body of laborers twentyfuld the land-owning population should spring frc 
the soil, work in the summer monthr, and disappear from view therealof t 
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yoar. There are few manufactaries ; the towns, outside of three or four 
like Oakland, San Jose, and SacramentO| are mere villages; the question 
of what to do with laborers during the winter months is a very perplex- 
ing problem in practical economics. A strong effort will be made to train 
boys from San ^rancisco (the ** Hoodlums ") into habits of industry, and 
make them useful grape pickers. The leading growers will build cottages 
and establish families in a sort of feudal fashion on small lots near them, 
and there will be an effort to bring laborers from Europe — Italians, Ger- 
mans, and Norwegians. 

The paper then discussed the effect upon the State of this probable 
over-production, and lack of labor, which had checked the monopoly of 
fruit-lands and the formation of immense fruit-farms, and which would 
help the development of small orchards and colony enterprises, leading in 
the process of time to a varied and mutually-supporting system, no longer 
one-sided, as in the past The hope for California is, that out of all this, 
% form of society based upon intensive horticulture, irrigation, colonies, 
ownership of small tracts, and much out-door life, will be developed. 



Indian Money as a Factor in New England Civili- 
zation. {A Chapter in the Economic Hintory of New Eng* 
land). By W. B. Wjmdkn, of Providence, R. I. 

[Abstrmct of a paper read before the Seminarjr of Hiaiorical and Political Scienoe, 
HoTember 9, 1888J. 

There was an intimate intercourse between white and red men in 
colonial life during half a century, which largely increased the resources 
of the new communities. After the commercial, industrial, or purely 
economic element in this life had worked itself out, there was little whole- 
some or prosperous intercourse between the two races. The efforts of the 
colonists to lurn the natives to another civil and religious system, to tear 
them out of aboriginal life and plunge them into the Hebrew- European 
living of the newcomers — to civilize them into copper-colored Puritans — 
failed, and, from the nature of the case, must have failed. 

Wampum consisted of beads or cylinders made from the solid parts of 
Bca shells — white wampum from the periwinkle, black from the quahog — 
with much labor and artbtic skill. Wampum had a constant commerciid 
value in barter among the natives, and after the colonists took it up, it 
became a true currency in all transactions. As Morton said in his New 
England Canaan, 1C82, **Sell for this Wampampeak, because we know 
we can have beaver again of them for it." This desire of the natives 
made it virtually redeemable in beaver, as long as they had furs in 
abundance. It played back and forth in aboriginal and colonial trade, 
becoming quite as useful as silver. Specie was needed in Europe and 
drifted away, while the shell money remained a sure basis of trade, as 
long as the native could produce after his fashion, and keep up the demand 
for his peculiar money. 

In 1641 it was a full legal tender under £10 in all New England. 
Hassachusetts refused- it for taxes in 1649, but kept it otherwise current 
until 1661. It was in common use, not in ** country pay " like grain 
and produce, but as money in small sums until the close of the century. 
it was found thus used in 1704. 

It is not easy to comprehend at first thought the Indian idea of these 
beads. Their economic value appears in these transactions, but under- 
lying this, there was a mystic or symbolic value. Embroidered on belts 
and garments for personal adornments, beads also entered into every 
aboriginal ceremony, being cherished as are jewels in civilized life. 
Association converted these pictured symbols into history, a mnemonic 
record. Facts were talked into the belts, then they were laid away in 
council houses, to be taken out and read by interpreters to future genera- 
tions. The Iroquois had no other records for their incipient empire. 

The life of the two races could not commingle, despite the effort of 
good Christians like Eliot and Williams. Colonial life was based upon 
civil law as well as upon Christianity. The totem system of clan organi- 
zation was a rude civic system, which sundered the native from the 
European, even more widely than their religions separated them. The 
essay further showed the conflict of these systems, which finally destroyed 
the weaker race, and with it the trade and intercourse which wampum 
built up. 



The Guild Merchant. An Introduction to English 
Municipal History. By Dr. Chablss Gross. 

[Abstract of a paper read before the Seminary of Historical and Political Science, Not. 
ember 23, 1883. The paper was a brief English summary of a German thesis on the 
^Oilda mereaioria, Ein Beitrag zur Oeschichte der Englischen StAdtCTerfassung." The 
original .ttiesis was sugg^ted by the late Professor Pauli. It was accepted as a doctor's 
dissertation in Qoettingen, and was there printed in 1883, 109 pp. oct 

The study of the English municipality hy itself is well adapted to pre- 
pare us for the study of American institutional history, not only because 
it is the natural introduction to the history of the American city, but 
also because, when approached in the proper spirit, it comprehends the 
study of the local institutions of England in general. The materials for 
the investigation of the English municipality have not yet been properly 
investigated. It is a promising field of original research even for Amer- 
icans. The following is one of a series of investigations on this subject 
made by Dr. Gross preparatory to the -study of early American institu- 
tional history. 

The Oilda Mereaioria, or Guild Merchant, probably originated shortly 
after the Norman Conquest, which gave an impulse to the domestic and 
foreign commerce of England. Out of 160 boroughs existing between i 
1295 and 1807 at least from 80 to 90 were provided with this brother- 
hood. It was a very characteristic and not a mere fortuitous feature of 
English municipal government in the middle ages. In no other country 
was it so powerful or so prevalent. At the head of the guild stood an 
alderman and his four colleagues. The latter in some places were called 
Bcabini or custodes (skevins or wardens). Sometimes we find merely two 
senescalli (stewards) at the head of the organization. These officers had 
charge of the property and monies of the society. The alderman of the 
guild must be distinguished from the highest executive officer of the 
borough (the mayor or provost or bailiff). The Guild Merchant was a 
very important but only a specific and subsidiary part of the administra- 
tive machinery. Most of the burghers were members of the Guild 
Merchant, but not all of them. Non-burghers were also in the guild. 
Thus the prevailing opinion that **men of the guild " and **men of the 
borough " are synonymous terms, is untenable. No one has even 
attempted to answer the fundamental question just what were the func- 
tions of the Guild Merchant, what was its raison d*itre. Briefly stated 
it was that department of municipal government which regulated com- 
merce. It had the power to monopolize the trade of the town. Only 
its members could buy and sell on the most favorable terms. It laid 
such restrictions upon traders who were not of the guild, as it thought 
most consonant with the prosperity of the town. The two privileges of 
the brotherhood most frequently emphasized were the right to sell at 
retail and freedom from lolls and duties (at least excessive tolls and 
duties) in buying. Thus the functions of the guild and consequently 
of the alderman and his four skevins were economic; but the chief 
functions of the mayor or provost or bailiff of the town with his 
council of twelve or twenty-four were judicial. On entering the guild 
the new member promised to be *Mn scot and lot" with the burghers. 
This duty of being in scot and lot is as inseparably connected with the 
conception Gilda Mercatoria as the corresponding privilege of participa- 
ting in the trade of the town on the most favorable fooling. ** Scot and 
lot" here signify what was originally implied in the term **scot " alone. 
In other words the principal thing required of the guild-brother was a 
money contribution whenever the town coffers needed replenishing. The 
most important part of our subject is, perhaps, a consideration of the 
influence of the Guild Merchant upon the origin of the English munici- 
pality and of the later legal conception of the English municipal corpor- 
ation. This would lead into details beyond the limits of this abstract. 
The influence of the guild in the directions above indicated has been 
exaggerated. What has been said of the Gilda Mercatoria refers mainly to 
the twelfth and thirteenth centuries. In the fourteenth and fifteenth 
centuries a great change took place. In some towns the guild had com- 
pletely disappeared. In others it was transformed into a mere social and 
religious brotherhood, having no public functions whatsoever. In others 
the later Merchant adventurers became its lineal descendant In many 
towns it continued to vegetate, but it was no longer the old Guild Mer- 
chant. The alderman had vanished. The guild had no longer its own 
dearly defined functions. It had been, as it were, absorbed or lost in the 
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genaral organiERtion of the town. Borough >nd guild m well u 
burgben and guild-brelhren wera now synonyniouB terms. In the 
«ighteentb century the Guild UerchanC was merely tha ihedowy phio- 
torn of an iDBtitution long dead, — a hasy indeBnite term, the ligniBcsnce of 
which wa» unknown even to the few municipal magigtratee in wboio 
mouths it wai atiU current. Even to thla day it eiiala in a single town 
of England. The Guild Merchant of Freatoii ti a feast which for mora 
than three centuries has been celebrated once every twenty yean. Tha 
latt Guild Hercbant was observed in September, 1882. The centurie* 
have wrought a raarvelloua change in an institution that ODce held a 
most impoctaot place in the local annaU of Bngland. 



The Virginia Parish. Bt Edwabd Inqli. 

[AbilracI or K paper r«ad heSan th» Semlnsrj at Ul«t«ri«l and PoliUcil Selcnm, 
TanoBrril, IBS*]. 

The parish in Virginia was a growth acquiring, or casting aside powers 
as necessity arose. Parishes were originally laid off within plantations; 
. later, parish and county limits were coincidanL With an increase of 
population, the parish was divided into smaller ones, whii'h afterwards 
became the basis for counties. At first, the officers in a parish were the 
minister and four best men, who developed gradually into the rector, 
churchwardens, and vestrymen. A vaatry of twelve were elected for an 
indeflnitn period, and could be diesolved only by Act of Assembly. They 
met at least twice in each year— at Easter to elect wardens, in the 
fall to lay the levy. They were the trustees of any free school and 
directed the affairs of the parii^h workhouse. Their executive officers 
were tbe two churchwardens, elected annually from among themselves. 
The wardens looked after the parish poor and saw that they were com- 
fortably housed in private dwellings or in the workhouse. They pre- 
•erved order in church, and bad to seat everyone according to his station. 
Ttiey could commit vagrants to the workhouse, and had to keep a list of 
poor people In the parish. With the minister, they presented immoral 
persons to court, and could sell a woman convicted of bastardy for a term 
of five years. They kept the church in order and provided the el» 
ments for communion. The minister was either employed by the 
year, inducted by the governor, or by tbe parish. This matter was in 
dispute for over a century, and was settled only hy the Revolution, 
which resulted in destroying the parish, save as an ecclesiastical organi- 



Receat Discussion on the Stud; of Roman Law in 
Universities. By W. B. Soaifz. 

[Aintrsct Ota paper md b«for« the Semlnarj of Historical and Political Sciencs, Jsnu- 
arr i, ISHJ. 

Of original historical sources the law ia in many respecis the most 
important and tbe most trustworthy ; law is " a sort of skeleton." says 
Mr. Froude, " upon which Qesh and blood and color can be laid on from 
other authorities, with a certainty that the true proportions are still 
obaerved." As to the value of law for this purpose we can add the 
authority of Gibbon and Froude, besides that of other men of less note. 
Gibbon said: "The laws of a nation form the most instructive portion of 
ila history." In an essay entitled "Suggestions on tha best means of 
teaching English history," Froude asaerla again and again that tbe 
only true way of teaching history ia by tbe use of the statute \>oo^ as the 
baais. He says, "the study of bist(>ry in the Slatutes will form the 
most wholesome corrective to that particular form of error now so pre- 
valent * * * that of looking for the cautes of great popular movenienls, of 
great events, which determine the fates of kingdoms, in the small whims 
and caprices of individual princes and ministers." Priestley said as long 
ago as the last century, that " the laws of ■ country are necessarily con- 
nected with everything belonging to the people of it; so that a thorough 
knowledge of them, and of their progress, would inform us of everything 
that was most useful to be known about them," [the people]. Hr. Bryce 
believes that " the study of law onublus tbe historian tu correct theoreti- 
cal views of politica and civil society." In the law, he Bnds "a record of 
the action of the forces of society, the prevailing ideas of the times, 
means fur gaining an insight into the intellectual condition of tha 



country, in a limited extent the evidence of tbe moral attitude of 
people, and tbe expression of the economic will and needs ot tha I 
giving authority and through it of those of the people." 

The laws of each country are generally of historical use only for I 
country. But Koman law is of wider signiffcance, of more exten 
influence; for to it every civilized nation of the earth owe* mor«or 
of ita laws and institutions. Wherever, then, history is taught touij c 
siderabie extent Koman law should be taught in connecdoD with it- ' 
sense of this need is growing in American universities. The univeru 
of continental Europe have long taught it. But they bad ft very obvi 
reason, in that the legal systems of their countries wer« evidently fonin 
on the Koman ; while the fat-t that a knowledge of Koman law thn 
light on many questions of ancient and modern hittory was probably 
generally recognized until after tbe appearance of Savigny'a great w< 
•arly in the present century. For a long time Englishmen and Ami 
c*nB generally were under tbe impression that Roman law had bad li' 
or no effect on English law, and hence, that tbe study of it would b( 
them of little practical value. But better historical knowledge bas proi 
the contrary; and it is now universally acknowledged that English 1 
owes much to civil law. 

CORKiCTinN. — The librarian of the State Department, Washingli 
D. U , requests a statement in these columns that tbe Bnglisb translat: 
of the treaty between the Athenians and Chalcidians. referred to in I 
last CireuUxr, was not tbe work of the department's translator but v 
communicated from abroad. b. b. 4. 

Theflrst issue in tbe Second Seriee of tbe Johns HorKIHsUMiVBUi 
Studibs ih HisTDBiCAL atjD POLITICS L ScixNCE will be a double nu 
l>er, comprising about one hundred pages, upon ''Methods of Hislorii 
Study," by the editor of the series. The methods considered are t 
topical, tbe comparative, tbe co-operative, and the seminary methm 
Under tha last head is a full discussion of seminary methods in Qermai 
France, Belgium, and the United Statea. 



BIOLOGY. 

On a Cilio-flagellate Infusorian recently obsem 
in Baltimoiie Drinking Water. By C. S. Dollet. 

[Abatnct at soms remarks kKfsre th« UniTsisltj BclinUllc AaociatioD, Fabrm 
S, ISM]. 

Having had my attention called to the presence of large Dumber* of 
peculiar minute, green organism in the water supply of the Biol<^c 
Laboratory. I became interested in identifying the same and find it to 
a species of Peridinium. Ko far as I have been able to ascertain the on 
member of the family Perviiniidae bilberto described as occuring 
America is a salt water species from the coast of South Carolina. Aft 
examining tbe specimens found here, very carefully, and comparing the 
with the specific descriptions given hy Kent, I End that while they agr 
in most respects with Peridinivm tabulatum, they also have many poin 
in common with Ptridinivm opievlaium, though differing in aevei 
particulars from both. They would therefore seem to constitute I 
intermediate species, or variety, if in accordance with Stein, P. apieulaiu 
be regarded as only a variety or older phase of P. tabulation. TI 
characters of our Baltimore specimen are as follows: Body ovate < 
sub-globose as seen in dorsal or ventral aspect, with a convex dorsal ai 
concave ventral surface as seen in lateral aspect : cuirass composed 
numerous polygonal facets which in the row next to the equator! 
furrow are separuted by a clear space, the edges of these spaces ai well 
of the longitudinal and equatorial furrows are finely hispid. The remaJ: 
ing facets are closely united, all tbe facets have a very marked reticula 
structure with the exception of the narrow linear ones in the equalori 
furrow. There is a deep notch or sulcus in tbe eilremity of the posterii 
segment conlitiuuus with tbe longitudinal furrow of the ventral surfac 
The equatorial groove doiis not remain in the same plane in passing arour 
the body, but upon tbe ventrul surface where it is joined by the longitud 
nal furrow it exhibits a fault, being in fact one turn of a spiral. T) 
margins of tbe equatorial groove are everted and present laterally tl 



March, 1884.] 



UNIVEBSITY, CIBCULABS. 



61 



appearance of tooth- like processes. The flagellum is very delicate and 
inserted at or near the posterior sulcus in the longitudinal furrow. I was 
only ahle to detect it in specimens killed with osmic acid. I couid detect 
cilia only at the posterior sulcus, on each side of which they present a tuft- 
like appearance. 

The eye-like pigment spots are rather infrequently present, and vary 
from one to three or four in an individual, heing located at one side of 
the longitudinal fissure. The color of the Infusorian is a yellowish green, 
and its diameter l.-5'iO^^ It moves with a rolling motion about its 
dorao-ventral axis, and was mistaken at first for a Volvox or Zoospore. 
It ii attracted by light, moves about freely on the slide, but ceases its 
motion if the slide be jarred or struck. Many of the specimens which had 
been kept in a large dish seemed to have taken on a resting stage ; the endo- 
plaim being retracted from the walls of the cuirass, and containing numer- 
ous oil globules. I was not able to find any of the ** lunate encystments " 
mentioned by Kent, nor could I make out the existence of an endoplast. 

The observations of Mr. Carter of Bombay indicate that the gregarious 
habit of Peridinium may at times render it a potent factor in the contam- 
ination of drinking water and the peculiar taste of Baltimore water at times 
may be due in part to largo numbers of Feridinia dying and decaying in 
the pipes. 



MINERALOGY. 
Barite Crystals from De Kalb, N. Y. By G. H. Wil- 

I.IAM8. 

The University Mineral Collection has recently received from Mr. C. 
D. Nims of Jefferson Co., N. Y., a fine suite of barite crystals found on 



the land of Mr. Mclntyre, in the township of De Kalb, St. Lawrence Co., 
K. Y. Dana mentions barite from De Kalb, but this particular locality 
is altogether new and therefore deserves a brief notice. Mr. Nims could 
give no very definite information about the mode of occurrence as he had 
not himself visited the locality. The crystals occur in large aggregates 
radially arranged about a spherical core which is from 4 to 6 inches in 
diameter. The crystals recently received, 23 in number, were all loose, 
having been broken away from the central mass. They were generally 
single, although, in some instances, three or four are grown together 
with their axes approximately parallel. The largest are 8 cm. long and 
about 8 cm. broad. They are elongated in the direction of the brachy- 
diagonal, exhibiting only the simple combination, OP.PSb and }P6o. 
In one instance ooP was observed. The cleavage is very distinct, paral- 
lel to OP and ooP. When fresh the crystals are colorless and quite 
transparent, but as a rule they are more or less altered. This alteration 
appears first as a roughening of the Poo and } Poo planes by minute, regu- 
larly arranged indentations, resembling in their position, but not in their 
form, the artificial etched figures. As the alteration proceeds the substance 
of the crystal is changed, always parallel to the planes mentioned, into a 
white, opaque material, which a qualitative chemical analysis showed to 
beonly sulphate of barium. The basal plane always remains intact and the 
effect is as though the domes had been coated to a greater or less thickness 
by a secondary substance. The edge JPc5o /\ } Poo seems especially sub- 
ject to this alteration, and is hence often apparently replaced by ooPoo. 
ooP is also apparently produced in the same manner. A similar process 
of weathering is mentioned by Roth (Allgemeine cb. Geologic, I, p. 91,) 
in the case of celestite, and was observed on one crystal of that mineral 
in the collection from Put in Bay. Interesting is the deposition, sub- 
sequent to the alteration, of minute plates of barite arranged exactly 
parallel to the large crystal upon the faces OP and ^Pcb- 



REPORTS OF RECENT LECTURES AND ADDRESSES. 



IV. Dr, HartweWs Address an Physical Culture. 

On the occasion of the opening of the New Gymnasium, December 7, 
I8S3, an addresb was made by Dr. £. M. Hartwkll, in Hopkins Hall, 
to the students of the University and others. 

The speaker contra^ited the theories concerning the nature of body and 
mind and their relations each to each as held by the ancient Greeks, with 
those propounded by the early Fathers of the Church, and also with the 
theories and ideals which the monks on the one hand and the knights on 
the other, strove to realize during the Middle Ages ; and briefiy reviewed 
the different systems of training based upon them. 

Special attention was called to the clear distinction made by the 
Greeks, betn^een gymnastics and athletics, and to the low esteem in 
which professional athletes were held by Greek physicians, philosophers, 
and soldiers. 

He then spoke of modern ideas concerning bodily training and the 
means adopted to further it. 

*' In modern schemes of education." ho said, *< the part allotted to bodily 
training and recreation has been determined chiefly by the dominion 
exercised singly or in combination over the minds of Faculties and 
Boards of Trust by the Greek, the monkish, or the knightly ideal of 
manly excellence. The Germans under the lead of Gutsmuths and of 
Jahn, the father of the famous Turnvereins, have been enamored of the 
example of the Greeks, and have striven in an elaborately syftematlc 
way to embody Greek gymnastics in modern forms. France, apparently 
out of respect for Prussia, has recently given physical training a promi- 
nent place in its revised educational code." . . . 

** In England where there is an aversion to systematic efforts to train 
the bodies of scholastic youth, gymnasiums exist chiefly as private 
ventures or in connection with the recruiting service for the army ; they 
are not maintained or regulated by the great educational foundations. 
Certain national sports are considered by the educated class as being an 
undoubted and important factor in British supremacy; and in spite of 
the marked survival of mediaeval monkish ideals and forms in the organ- 



ization and administration of Oxford, Cambridge, and the Public Schools, 
chivalric notions as to bodily force and grace are most clearly traceable 
in the sober passion of the British school boy and undergraduate for ath- 
letic games and manly sports; which, it should be remembered, are regu- 
lated almost entirely by the force of custom among the pupils them- 
selves. The English and the German modes of bodily training are 
natural outgrowths from con&^enial soil, to such a degree that both 
Germans and Englishmen seem incapable of appreciating the merits 
of each other's ideas and methods." . . . 

** In the United States prior to 1825, there was little interest in any- 
thing akin to gymnastics for students. American educators were ruled 
largely by English notions as to curriculum and discipline, and Amer- 
ican collegians, who were not too serious to play, disported themselves 
after inherited English fashions. ' In one of our prominent colleges, the 
faculty used to grant the students a full holiday, on the condition that 
they would devote it to re-gravelling the college walks *for the purpose,' 
as we learn, *of forming in the students the habit of physical exercise, 
so essential to vigorous mental exertion.' The first gymnasiums in this 
country were constructed out of doors in bald imitation of the Graeco- 
German model, and a transient interest in gymnastics was evoked by 
exiles from Germany. Professors Beck, Follen, and Lieber were fore- 
most in introducing the ideas and exercises of the German Turners. The 
Round-Hill School at Northampton, Massachusetts, in 1825, seems to 
have been the first institution in this country to make gymnastic exer- 
cise a part of the regular course of instruction. Harvard and Yale were 
provided with out-of-door gymnasiums in 1826. From these beginnings 
have been evolved the American college gymnasium as it exists to-day at 
Amherst and Harvard, at which institutions costly buildings, elaborately 
fitted with gymnastic appliances, are in charge of competent medical 
men in good and regular standing as members of the college faculty.'' 

The speaker reviewed the experience of the Department of Physical 
Culture at Amherst, where gymnastic exercise has been required of 
the students since 18b0. The athletic revival of late years was alluded 
to, and the increasing attention paid by college authorities to the physi- 
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to iti metropolii were no other than thou which natural piety impoeed 
onftdwighter in relation to her mother; and that thii deference in no 
degt«« implied anj right on the part ot the parent atate to trench on the 
politici^ independence of itt offspring. 



Note oa Mercator, t. 524. Br M. Wakun. 



Goets read* : 

Orjm tiii eteUl&Bt dalo, nalam cSnnoa txagiaia. 
B hat iihi antilld and A Itbi eciUant, although the lelteri « and e are 
doobtful, Buecheler and Bibbecli agree that eceilUm \t impoacible, and 
the former proposei aniealam, the latter auratam as an emendation. 
The Romana regarded the Apulian wool ai the Snest, of. Varro, L. L. ii, 
SS; Pliny, N.H.viii. 48,78; Columella, Til, 2,8; Martial, liv, 165. Baaed 
on these pasaagee. the reading Apulam was projioied and l>j reference to 
Here. 801, where B has anpiltatptn for aneiliiu paium, it was shown that 
the reverse change from apulam to aruiilam paleogrnphicallj considered 
wu not improbable. A fuller statement will be found in the optfli of tha 
Beit number of the Amtri^an Journal of Philology. 



Musical Notation Applied to the study of Blank 
Verse. B^ A. U. Tolman. 



Hr. Alexander J. Ellis [Trans. Eng. Philological Boc., 1875-0), eays 
that Bngliah metres should be studied by marking tbe Force, Length, 
Pilch and Weight of each syllable of a passage, and by marking each 
Silence or Pause. He would mark nine dorses of each quality. But 
Weight cannot be understood as anything apart from both Length and 
Force, and Pitch is " entirety variahle and individual " (Schipper, Eng- 
llaehe Hetrik). Length can Iw marked with a good degree of accuracy 
hy the ditTerent musical notes. All important distinctions of accent can 
he indicated by the presence of tbe following marks over the notes which 
represent the different accented syllables : ^, ', '>', ", &c. Pauses which 
count in the verse-moTpment may be expressed by the different musical 
reati. Pauses which bold the verse-moTetnent in suspense (cMiuraf) can 
be expressed by tbe letter 0, which can be made of different siaea accord- 
ing lo duration, if desired. 

Tariations in the rate of movement can be expressed by underlining 
the note*, if the movement ti retarded, and drawing lines above if it is 
aocolerated. Mr. Bills does not mark this at all. In all cases the actual 
reading of some individual should be recorded, not an ideal scansion. 

According to my reading, the first five lines (25 feet) of the Passing of 
Arthur, Light of Asia, and Paradise Lost, contain respectively 10, 12 aod 

16 simple iambio feet, (Q*. 2*i Ct )• ^<^- '^^'' ""^^ common substitution* 

are: £{'• fC- ft' ^'^^ '"r '"<> feet, |fi^|| (marlced by Hr. Lanier 

lECCiiri)' iQ^r*!' '■"^ iriSSl- ^^^ of these substitution* occur in these 



three passages. From these fifteen lines expressed in the abovt 

most of the formal principles of free blank verse are made clear to the 

eye. Several of them were pointed out. 



PHYSICS. 



The Determination of the Ohm. By A. L. Eiubail. 

[BsprlDted fram Selmet. Jaouarr t, ISH). 

The Importance of having a uniform standard of electrical realstance is 
*e appMrent, that the estahlishment of a unit which shall be suitable for 
practical work, and will alsosaUsiy thedemands of electrical science, hat 



for a number of years been regarded by all electricians a* of the first 
importance. 

The requirement* of such a standard are, that it shall be easily repro- 
duced or verified; that it shall have a simple relntion to the units of 
work, heat, etc., and therefore be based on the Aindamental units of 
length and time ; and, finally, that it shall be of so great reelstance as to 
be suitable for all ordinary practical work. 

In the year 1802 Ibe British association decided that a unit of resist- 
ance baced simply on the earth quadraut, or trn million metres, as the 
unit of leDglh, and the second as the unit of time, would be of such a 
magnitude aa to beet satisfy the requirements of the esse. Elperiments 
were then ondertakpn by a committee of the British association with a 
view to the conatructlon of standards which ahould accurately repreeent 
this unit of resialance, or ohm as il was called. Owing lo some minor 
defect!) in experimentation, and to an unaccountable error in the determi- 
nation of the co-efficient of self-induction of the revolving coil, their 
result WHS in error. This standard Britiah aaiociation unit, as it is now 
called, is confessedly too edibII ; but it is the bssis of the so-called ohm- 
coils that are in current use. The lateat experiments indicate timt the 
value of tbe British asaociation unit is .98H7 ohms; Ihia result having 
been obtained by Lord Rajleigb by two distinct method*, and by Hr. 
Ulaxebrook hy still another method. But different observers still differ 
quite widely in their results. 

Tbe International Committee on electrical unit*, which met in Novem- 
ber, 1882, in Paris, in view of the preaent unsettled state of the case, and 
the necessity for the speedy adoption of a auitable standard, decided that 
when the length of a column of pure mercury of one square millimetre 
section, and having a resistance of one ohm, thall have been determined 
to within one part in a thousand, the obra ahBli then be defined as the 
resistance of such a column of pure mercury of tbe determined length ; 
aad the different governments represented were urged to prusi-cuto 
experiment* for the accurate determination of this length. For this pur- 
pose, among others, an appropriation of twelve thousand fire hundred 
dollars wu made by the last Congress of tbe United States. The work 
on the unit of resistance is under the charge of Professor Rowland of the 
Johns Hopkins University; and the experiment* are being carried on in 
Baltimore, both at tbe university and at Clifton. Owing to some unex- 
pected delays in the construction of necesiary appHratita, tbe work that 
baa been undertaken flrat ia the determination of the specific resistance of 
mercury in Britiib association units. This bus been experimented upon 
by measuring the resistance of columna of pure mercury contained in glass 
tubes of various calibers and lengths, so thnt the resistances of the columna 
experimented upon range from one to ten British asaoclation unit*. The 
remaining part of the work ia the determination in ohms of the resistance 
of the British association standard used in this determination of tbe spe- 
cific resistance of mercury. T.wo principal methods will be employed for 
this purpose. 

First, the resistance will he found by mean* of the mechanical equiva- 
lent of heal. Tbe apparatus used by Professor Bowland, in bis well- 
known work on that subjpct, has been set up for ibis purpose. It is pro- 
posed to heat some non-conducting liquid, such as alcohol or turpentine, 
by means of tbe heat developed by the passage of the current of elec- 
tricity in a conductor whose extremities are kept at a known difference 
of potential. Tbe same beating will then be produced, under the same 
circumstances, by purely mechanical means; and tbe resistance of the 
conductor will thus be determined directly from tbe work -equivalent of 
the heat developed in the conductor. 

The second method to be used is tbnt of Kirchoff, aa modified hy Bow- 
land in his determination of the ohm in 1876. The inetruments will, 
however, be in large part new, and constructed expressly for this 
research; so that a new aet of instrumental constant* will be involved. 
A third method, the earth -inductor method of Weber, will also be used 
if time permits. 

For these experiments It ia proposed to use, as a source of electricity in 
the calorimetrie method, fifty Plants cells charged by a amall dynamo 
machine. For measuring large currents of electricity an electrodyna- 
mometer baa been constructed, with the Uelmholtz arrangement of two 
large coils and a single small suspended coil. The diameter of the large 
coils is about one metre: that of the small suspended coil is about twenty- 
live centimetres. There are two sets of large coils,— one wound with 
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THE NEW CHEMICAL LABORATORY. 

The original laboratory for Cheiuistrj was built in the expectation that it would he large enough for a period of 
e years. At the end of that time there was not room for all who wished to avail themselves of its privileges, and 
Qscquently the Trustees, on June 6, 1882, after much deliberation, decided to enlarge it. Plans were accordingly 
awD and contracts made, and on the third of May, 1883, the building in its improved aud extended form was 
oapleted aud thrown open to public observation. It now covers an area of about tit^y by oue hundred feet and 
B three full stories and a basement. In the basement are the necessary conveniences for assaying and other furnac« 
orations ; on the first floor there are large rooms devoted mainly to qualitative and quantitative analysis; on the 
»nd, are rooms for research, for the study of the director, the library, and for lectures in General Chemlsty. On the 
ird floor are rooms fur the chemical aud mineralogical collections, a working and lecture-room for mineralogy and a 
xind lecture-room for chemistry. The entire laboratory will conveniently accommodate about ninety working students. 



DIAGRAMS SHOWING THE ARRANGEMENT OF ROOMa 



BASEUENT. 




Tba buement cont«ini ttora rooms for cbemlcal apparatui, two well 
bted roomi tor uss; work nnd other furnace operatloDi; beiidM the 
ilec room and fuel vsulti. 

FIRST FLOOR. 




Tb» first floor U devoted maint; to lucb work u ii commonly carried 
. in cbemical laboratoriei. Ijiboralory A (meuuring TO by 82 feet), 
intended especiaUy for tboM who are beginning the «tudy of cbemistry ; 
id laboratory B (aieasuring SO by i'i feet), for 
iDti, who ate engaged ' 
«pan>Uoiu. 



e advanced 
1 quantitstiTe aualyib and in making difficult 




The advanced work it carried on in the second door. Laboratory 
(meaiuring 16.6 by S8.6 foet, and cased with enamelled brick*). It uted 
u the research laburatory. Tbe principal lecture room and tbe Chemical 
library as well aa the Direclor'i rooraa, are alio od this floor. 

THIRD FLOOR. 




Tbe principal room on the third floor (30 by 6S.e feet. In extent) U 
intended fur a cabinet of chemical lubttancea, includiog ezaraplea of 
industrial proceue* and mult*. At present this room also containi a 
good working coUectioD of minerals. There are also two smaller leo- 
ture rooms, one of which it conveniently arranged for instruction in 
mineralogy. 
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PUBLIC LECTURES. 

(The regulationf in regard to the admUsion of the public to these courses of lectures are given on p. 48 of this drctdar). 



X. CLASSICAL ARCHEOLOGY, 

Daring the present session special attention will be directed to 
the subject of Archeology, and several lectures, presenting the 
different phases of modern inquiry, will be deli?ered before the 
ttndents of this university. 

I. 

An introductory lecture by Dr. Charles Waldstein, Direc- 
tor of the Fitzwilliam Museum and University Reader in Classical 
Archeology in the University of Cambridge, England. 

Monday^ January I4* On the Influence of Athletic Games on Greek 
Art. 

II. 

Four lectures by Mr. J. T. Clarke, who has been in charge 
of the work of the Archaeological Institute of America at Assos : 

1. Monday, March 10. A Plea for Practical ArchsBology. 

2. Wednesday^ March 12, The Results of the Recent Investigations at 

Assos, with particular reference to the unpublished work of the 

last two years. (Illustrated ) 
8. Friday, March 14- The Results of the Eecent Investigations at 

Assos, continued. (Illustrated.) 
4. Monday^ March 17, The Advantages presented by the Cyrenaica 

as a Field for Arch»ological Besearch. 

III. 

Three lectures by Mr. W. J. Stillman : 

1. Wednesday, March 19, Prehistoric Research in the Classical Field— 

Greece and its Islands, and Italy. 

2. Friday, March 21, The State of Research in Greece ; recent and 

desirable researches, with the difficulties to be encountered. 
8. Monday ^ March 24. The Relations between Archasology and Art. 

Mr. Stillman will meet the Archssological Society, by invitation, while 
in Baltimore. 

IV. 

Six lectures by Dr. A. Emerson, Fellow in Greek : 

1. Wednesday^ March 26. The Olympian Festival. 

2. Friday f March 28, Topography of the vicinity of Olympia and His- 

tory of the Locality to the time of the Completion of the Excava* 

tions. 
8. Monday, March St, The Description of Pausanias. 
4. Wednesday, April 2, Chief Architectural Features of the Altis. 
6. Friday, April 4, The Sculptures of the Temple of Zeus. 
6. Monday, April 7, Chief Pieces of Free Sculpture : Nike of Paio« 

nios ; Hermes of Praxiteles. 

V. 

A concluding Lecture on the Relations of Literary and Plastic 
Art, on Wedneaday, April 9, by Professor Oildkrslkkyx. 



XI. FRENCH LITERATURE. 

Pbopissoe L. Rabillon, Lecturer on French Literature, will 
gi?e a series of lectures and readings {in French), on succes- 
sive Saturdays, till further notice. 



XII. EDUCATION. 

Db. O. Stanley Hall will gi?e a course of fi?e pablle lectnres 
on educational topics in Hopkins Hall on sQCcessive Tuesdays 
at 5 p. m., beginning Tuesday, March 11. 

1. March 11, Education in philosophy, its place, importance, and 

method. 

2. March 18, The education of defectives: — the blind, deaf-mutei, 

criminals, the insane, and paupers, — and the light thrown from 

these sources on the general problems of education. 
8. March 25, The education of the feelings and sentiments as the 

central problem uf moral education. 
4.' April 1. The old and the now in education, and the relations of the 

latter to science and philosophy. 
5. April 8, Mechanism in education and its effects. 



Professor Hiram Corson's course of twenty lectures on the 
Poetry and Drama of the Restoration Period, and the subsequent 
Drama to Sheridan (see p. 45 of Circular 28) was completed on 
March 7. 

J. RoTOB, Ph.D., Instructor in Philosophy in Harvard College, 
and late Fellow of the Johns Hopkins University, gave two lec- 
tures on the Religious Aspect of Philosophy on Thursday, Jan* 
uary 31, and Tue9day, February 5. 



HISTORICAL LECTURES ON CHEMISTRY. 

A course of lectures on selected topics in historical chemistry 
will be given during the second half-year by the instructors and 
advanced students in the Chemical Laboratory. The lectures will 
be given in the main lecture room of the Chemical Laboratory at 
9 A. M., on Fridays, beginning Friday, February 8. This course 
is open to the students in Chemistry only. 

L Feb, 8, 15, Two lectures by Mr. D. T. Day, on •* The History of the 
Halogens.'* 

II. Feb, 22, 29, Two lectures by Mr. H. N. Stokes, on «*The History of 
Oxygen." 

III. March 7, 14- Two lectures by Mr. E. H. Keiser, on " The Chemistry 
of Iron, historically considered." 

17. March 21, 28, Two lectures by Dr. J. R. Duggan, on ** The History 
of the Azo and Diazo compounds.'* 

V. AprH 4, One lecture by Dr. G. fl. Williams, on «*The Relation be- 

tween Crystalline Form and Chemical Constitution." 

VI. April 11. One lecture by Mr. A. G. Palmer, on " The History of 
Benzene." 

VII. April 18, One lecture by Mr. H. W. Hillyer, on " Stas's Work on 
Atomic Weights." 

VIII. April 25, One lecture by Mr. J. E. Talmage, on " The History of 
the Alkali Metols." 

IX. May 2, 9. Two lectures by Professor Morse, on »« The History of 
Phosphorus." y 

X. May 16^ 23, Two lectures by Profirosor Remsen, on ** The Basicity of 

Acids." 



Masob, 1884.] 



UNIVERSITY CIRCULARS. 



66 



ENUMERATION OF CLASSES, SECOND HALF-YEAR, 1883-4. 



VatliCtfliatiOS. (88 students). 

Classes meet in Rooms 8 and 16. 

Mathefnatieal Astronomy : Dr. Stort. Three times weekly, 
Monday, Wednesday, and Friday, 12 m. (2). 
Bissing. Nixon. 

Theory of Invariants : Dr. Stort. Three times weekly, Mon- 
day, Wednesday, and Friday, 10 a. m. (4). 
Bissing. Daris. Hathaway. Howell, E.C. 

Conic Sections : Dr. Stort. Twice weekly, Tuesday and Thurs- 
day, 1 p. m. (12). 

Ames. Eichelberger. Gorton. Outen. 

DeWitt. Faerber. Horner. Peed. 

Dohme. Gilbert. McDanieU Warner. 

Higher JPlane Curves: Dr. Stort. Twice weekly, Tuesday 
and Thursday, 11 a. m. (2). 
Faerber. Nixon. 

Elliptic and Theta Functions ; Cayley^ Prym, and oihera : Dr. 
Craig. Three times weekly, Monday, Wednesday, and Friday, 1 p. 
m. (2). 
Daniels. Nixon. 

partial Differential Equations : Dr. Graiq. Twice weekly, 
Tuesday and Thursday, 10 a. m. (4). 

D^dri. DaTia. Hathaway. Nixon. 

Efastlcity : Thommm and Lami : Dr. Craig. Twice weekly, Mon- 
day and Friday, 11 a. m. (8). 
Biasing. Daria. Hathaway. 

Spherical Harmonics and Be^seVs Functions: (Ferrera 
and Lommel) : Dr. Craig. Weekly, Wednesday, 11 a. m. (4). 
Duncan. Liebig. Perkins, C. A. Beid. 

Mechanics: Dr. Franklin. Three times weekly, Tuesday, 
Thursday, and Friday, 10 a. m. (5). 

Duncan. Liebig. MorrilL Perkins, C. A. 

Hall, a C. 

OTotal Differential Equations : Dr. Franklin. Twice weekly, 
Tuesday and Thursday, 11 a. m. (6). 

Cajdrl. Peed. Pratt. Bieman. 

Crum. Perkins, W. H. 

Solid Analytic Qeon^etry : Dr. Franklin. Three times weekly, 
Monday, Wednesday, and Friday, tl a. m. (6). 

CaJ5ri. DeWitt. Peed. Warner. 

Crum. Faerber. 

I>ifferenHal and Integral Calculus : Dr. Franklin. Three 
times weekly, Monday, Wednesday, and Friday, 1 p. m. (14). 

Ames. Gilbert. Horner. Palmer. 

DeWitt. Gorton. HcDaniel. Bieman. 

Dohme. Haldeman. Outen. Warner. 

Emerson, W. H. Hillyer. 



PliysiOS. (40 Studento.) 

Classes meet in Rooms, 3, 4, 7, 8, snd 9. 

Heat Conduction: Professor Rowland. Four times weekly, 
Monday, Tuesday, Thursday, and Friday, 9 a. m. (8). 



Daria. 
Duncan. 



Hathaway. 
KimbaU. 



Liebig. 
Morrill. 



Perkins, C. A. 
Beid. 



This course will be followed by a course in Physical Optics. 

JxUforatory Work : Professor Rowland. Daily. (10 advanced 
students.) 

Duncan. Liebig. Pratt. Bieman. 

Goodnow. Morrill. Beid. 

KimbaU. Perkins, C. A. 



Major Course : Dr. Hastings. Lecture, once weekly, Thundayi 

4 p. m. Laboratory work daily, especially Tuesdays. (18). 

Caj5rL Hall, C. a Nixon. Bieman. 

Crum. Hathaway. Peed. Warner. 

Day, D. T. Keiser. Pratt Webster. 
Emerson, W. H. 

OenertU JPhysics: Minor Course: Dr. Hastings. Daily, 10 a. m. 

(19). 

Ames. Hartogensis. Outen. Boberts, D.E. 

Buckler. Homer. Penniman, G. D. Waltemeyer. 

Canfield. Laeasig. Penniman, W. B. D. Winslow. 

Eichelberger. Lyons. Perkina, W. H. Wooda. 

Gorton. McDaniel. Pleaaanta, B. H. 

Laboratory Work: (Claaa in General Phyeice) : Dr. Hastings and 

Mr. Reid. (19). 

Amea. Hartogenaia. Outen. Boberta, D. B. 

Buckler. Horner. Penniman, O. D. Waltemeyer. 

Canfield. Laeasig. Penniman. W. B. D. Winalow. 

Eichelberger. Lyona. Perkina, W. H. Woods. 

Gorton. McDaniel. Pleaaanta, B. H. 



Cliemistry. (46 students.) 

Classes meet in the Chemical Laboratory. 

LaboreUory Work : Professor Kemsen and Dr. Morse; Daily. 
(46). 

Applegarth. Emerson, W. H. Palmer. Slack. 

Bayley. Gilbert. Piggot. Smedes. 

Boyd. Gordon. Pleaaanta, J. Stampe. 

Brackett Hartogenaia. Bamaburg. Steiner. 

Campbell. Hillyer. Bieman. Sterena. 

Caufield. Hlnkley. Boberta, D.E. Btokea, H. N. 

Coale. Johnaton. Byttenberg. Talmage. 

Collina. Keiaer. Banger. Walz. 

Day, D. T. Laeaaig. SchaefTer. Webster. 

Dlnamore. Miller, E.G. Schubart, Wylie. 

Duggan. Miller, J. 8. Simpson. Yonce. 

Edmond. OmdorlT. 

Chemistry of Carbon Compounds: Professor Remsxk. 
Daily, 9 a. m. (17.) 

Bayley. Hillyer. Piggot. SUmpa. 

Boyd. Johnaton. SchaefTer. Sterena. 

Campbell. Laeaaig. Schubart. Talmage. 

Collins. Omdorir. Smedea. Webater. 

Edmond. 

General Chen^istry: Dr. Morse. Daily, 9 a. m. (17). 

Brackett. Hartogenaia. Pleaaanta, J. Slack. 

Canfield. Hlnkley. Bamsburg. Steiner. 

Emerson, W.H. Miller, E. G. Bieman. Walz. 

Gilbert. MiUer,J.S. Byttenberg. WyUe. 

Gordon. 

Mineralogy : Dr. Williams. Lectures three times weekly, Mon- 
day, Wednesday, and Friday, 4 p. m., and practical work, Saturday, 
9 a. m. to 12 m. (6). 

Bayley. Palmer. Sanger. Tones. 

Collins. Piggot. 

The course in Mineralogy will be succeeded by a course in General Geology. 



Biolocy* (86 StudenU.) 

Classes meet in the Biological Laboratory. 

Laboratory Work: Professor Martin, Dr. Brooks, and Mr. 
Donaldson. Daily, 9. a. m. to 6 p. m. (82). 

Abel. Duggan. Kemp. Osbom, H. I* 

Andrews. Edmond. Lee. Boberts, B. T. 

Beyer. Friedenwald. Lord, J. W. Steele, S.T. 

Boyd. Haldeman. Macallum. Sterena. 

Bruce, A. T. Hanna. McClintock. Talmage. 

Campbell. Howell, W.H. Miller, J. 8. Thomaa. H. If. 

Dolley. Jaatrow. Kachtrieb. Webster. 

Donaldson, F. Jayne, Kelaon. Wilson, H, V. 
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Qtntral Biology: PKoricssoB H^rtix. Thrae tiniM wMkly, 
HanAaj, Tiuadky, kod TburKUy, 11 i. m. (21]. 

AbeL Bollejr. J>ru. RabeTU,B.T. 

Andnwi. Duggmn. Ukullara. Sluk. 

BcTBr. EdmoDd. M«Cllnu>ek. euel<,8.T 

Bajrd. BkldMUD. Mltki, J. B. Tllau«*- 

Bniee, A.T. Buuu. Ndion. W«bM*r. 

CanpbdL 

Animal Fhygiology and Histology i PRoruao* Uabtiit. 
Three timei weekly, MoQd»j, Wedaesdiiy, mod Friday, 10 «. m. (14). 
Abel. FrledcDinld. Kemp. UeCUDKck. 

Audrain. Hiddiu Lord, J. V. NabOD. 

Ber«. Jutrow. Uiull.im WIUOD.E.T. 

Snm, A. T. Jty-at. 

Comparative Osteology : M». Cokk. Twice weekly, Wednesday 
and Friday, 11 a. m. (11). 

Aod nn. Canpbtll. 



HeOiDb 



Bojd, 



Umnn 



ir, J, 8, 



]toberU,B.T. 



Twice weekly, 



WibDD, H. T 



Frinetplea of Morphology: Da. Bboou. 

Ifonday and Tburiday, 9 a. m. (17). 

Andnwi. Hun a. Lee. 

Bartr. UoireU.W. H. Maollum. 

Bniea,AT. Jtroa. UcCtlnlock. 

CoDO. Kemp. MMhtricb. 

tMltf. 

Fhyaiologicai Psychology: Dr. Hali. Twice weekly, Tues- 
day ind Thuraday , 10 a. m. (21). 

AbaU Friedenwald. Lee. KalMD. 

Andnira. aansell. Lord, J. V. <M»rii. H, K 

BeTar. Hovall. W. H. Muallum. . Stereiu. 

Bnica, A. T. JailrOB. McQiDbxk. Tilnuge, 

Se-aj.J. Samp. lUllar.J.B. WUMn,H. T. 

DouMuB.B.H. 
(Ttali eouna li ilio annmarated andar Pijcholog;). 



Greek, (st studeDU.) 

ClasMi meet In 181 H. Howard St. 
Beminary: PaorRiBOa Oii.DaRsi.»Ta. Twice weekly, HoDday 
and Wednesday, Vi m. (IS). 

Arooll. HuliiDfrn. Lodft*. HlUot, C. W. E. 



Bistorlography : FKorusoR Qtt:t>itBaLKTx. Weekly, Thursday, 
12 m. (16.) 

AraolL Emenon. A Hnlilngm. Bliughtsr, 

Bulep. Glean. W. L. Lodge. Glout. 

Bolhn*. QnTei. Uiller, C. V. E. Wlggloi. 

Eluar. Holatad. Peua. Willluiu, W. H. 
Jjueian: PBOrKHOR GiLDiRaLXSTa. Weekly, Tuesday, 10 a. m. 
(14). 

Arnotl. Olenn, W. L. Lodge. Slsnghtar. 

Botbna. Gnjet. VUIer.C. W. E. Stout. 

Elmer. HoliUd. FesM, Wlggloi. 

Syntax of the Jfoan : PBoviaaoB aiLttiasLERVi. Weekly, Fri- 
day, 10a.m. (IG). 

Grenn, W.L, Lodg*. Btoal. 

Grmia. Miller. C T. E. Wigglni. 

Elmer. HoliUd. Pe*a». Zwaiiig. 

Emanon, A, BuUlngi. BUughtar. 

Sophocles: PhUocUiet; Ariittaphanes : R/inat: Provbwor 0. 
D. HoBKts. Four times weekly, Tuesday, Wednesday, Thursday, 
and Friday, 12 m. (10). 

BaTu. Oleno. ]. UcLane. Will. 

Fink. Hoirird. KoberU. R T. WilfeDS. 

Foanin. Loue, 

Bomeri Iliad: pBorusoaCD. Hobbii. Weekly, Friday, 9a.m. (3). 



Bothna 



Somer: Ody»»ey IX-XII; Enripidee: AlceMtu: Dr. Sfibkb 

Four time* weekly, Tuetday, Weduesday, Thursday, and Frida 
11 Am. (8). 

FaHum. Hodgae. Hoogb. WillUmi,L. 

Hinr. Horoar. BlalD. WlBtsiiu, V.: 

PaCrMfe Greek: Shepherd of ITermai.- Ur. Hakbir. Twl 
weekly, Tuesday and Thunday, 9 a. m., 187 M. Howard SL (3). 
Benn. Olenn, W. L. WUIluu, W. H. 

Greek Inaertptton» : Dr. Eurrsoh. Weekly, Tuesday, 12 m. (I 

Araoll. Lodge. Miller, C. W. E. Btoat. 

BuUlngi. 

Da Bubrsox. Weekly, Friday, 13 m. (Afl 



JPaiisanias 

Unrch twice a week). 

Amolt. Elmer. 

Bolbne. BuUlDga. 



Lehmi 



Lodge. 

Froae Composilion : 
Clou A: pRorcssoR U. D. Morru. Weekly, Monday, 12 m. [IC 

BeTio. Glenn. J. UcLue. Wale 

Flak. Howint. fioberti. B. T. WUkaai. 



CtauB: Da SngKRR. Weekly, Monday, 11 a m. (B). 

Foaum. Badges. Bough. 

Hirrf. BoiDer. Btcln. 



I.atilL. (39 Stadents.) 

Clusai meat in IBt K. Howard Bt, 
Seminary: Terenc»: Db. Wabrik. Twice weekly, Tueadty u 

Friday, 11 a. m. (14). 

Baden. Gri*e*. PeaH. Tba^ar. 

Botbne. BoUtad. Sliughtei. Vlnlo*. 

Biner. Lodge. Btmt. ZvaUlg. 

GlenD, W. L. Uillei, C W. E. 

Epigraphy: Dr. Warrrm. (12). 

Bolhaa. OIodb, W. L. Ulnar, C W. E. Stoat. 

Elmer. Onk'e*. Peue. WIgglaiL 

EmenoD, A. Hobud. BiMighUr. ZwcUlg. 

Juvenal: Dr. Warrrk. Four times weekly, Tuiaday, WedncRds 

Thursday, and Friday, 10 a. ni. (8). 

Fink, Olann.J. PIas*uti,J. WiU. 

FoMum. UcLane. BobeiU, B. T. Wtlkrns. 

The meetings on Wednesday are dsrotcd to reading Latin at sight. 
XacitUS : Agrieola, Qermania, atid AntuUi II. - PRorRsao* O. 

MoHRie. Four times weekly, Tuesday, Wednesday, Thundty, a 

Friday, 10 a. m. (10). 

BaTin. Fradartck. SLeto. WflUami,L. 

Daub. Lome. Tatloek. WUIiami, W. 

Egga. Price. 

Horace ! Odt*: Da. Sfirkia Three timee weekly, Tueaday, W< 

cesdsy, and Friday, B a m. Satira : Dr. Waabxii. Waak 
Thursday, a. m. (8). 

Engliib. Bodgaa. Bowaid. Bteln. 

Harrj. Hough. Prioa. Wooda. 

Gassicta AntiquUieB: Da Ehkhsom. Twice weekly, Tn«ad 
and Thursday, 4 p. m, (2). 
Peue. WUkeu, 

Prose Composition: 
aan A .- Dr. Wabbik. Weekly, Monday, 10 a. m. (e). 

Glenn, J. I>1euiDti,J. Wall. Wllkaaa. 

Uclons. Bobeiti, B. T. 

CtatiB; PR07£BS0B Mobbu. Weekly, Monday, 10 a m. (6), 
BeviD. Loua. Slala. TsUock. 

Frederick. 

CVoM C: Da. SrtiEBR. Weekly, Monday, D a. m. (10). 

I>oub. Hodgei, Prlea. VUIIam%V. 
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Sliemitio Languages. Pbotkssor Haupt. (ii Btudenu.) 

Classes (except Assyriological Exercises) meet in the Oriental 
Seminary, 113 W. Monument St. 

Hebrew : Oeneaia, Twice weekly, Tuesday and Wednesday, 4 p. m. 

(9). 

Adier. Grnpe. Huizinga. Fhilipson. 

Aruolt. Harris. Lehiuaun. Williams, W. H. 

Frothingham. 

. Arabic: Peiermatm^s Chresiomathy, Weekly, Tuesday, 8 p. m. (6). 

Adlcr. Frothingham. Lehmann. Fhilipson. 

Amolt. Huizinga. 

Ethiopic: Narraiiunculae de Viris SaneiU in Dillmann^a ChrtsiO' 
tnaihia Aethiapiea. Weekly, Wednesday, 8 p. m. (6). 

Adler. Frothingham. Lehmann. Fhilipson. 

Arnolt. 

JLssyrian : Egyptian Campaigns of Sardanapalus {Cuneiform Inserip^ 
iions of Western Asia, Vol, V, pi. 1 and fS.) Weekly, Thursday, 
8-6 p. m. (7). 

Adler. Chilton. Lehmann. Fhilipson. 

Arnolt, Frothingham. O'Connor. 

SunierO'Akhadian : Bilingual cuneiform Syllabaries and Vocabw 

laries in UuupVs Keilschrifttexie, Weekly, Tuesday and Thursday, 

2 p. m. (7). 

Adler. Chilton. Lehmann. Fhilipson. 

Arnolt. Frothingham. O'Connor. 

Assyriological Exercises for advanced Assyriologiats : 

ProtO' Chaldean Incantations and Penitential Psalms, Two hours 
weekly, Friday, 8-10 p. m. 163 St. Paul St. (1). 
Lehmann. 

Sanskrit and the comparative granunar of 

the cognate languages. Db. BLooMriELD. (16 stu- 
dents). 

Sanskrit : {First Year) : Whitney* s Grammar and the Interpretation 
of Nala, Twice weekly, Tuesday, 11 a. m., Friday, 12 m., 113 W. 
Monument St. (5). 

Adlcr. Jagemann. Tolman, Williams, W. H. 

Huisinga. 

8an»krU {Advanced): Q*akuntala. Weekly, Saturday, 10-12, 118 
W. Monument St. (3). 
Spieker. Thayer. Todd. 

Vetla: Rig- Veda: Weekly, Wednesday, 10 a. m., 113 W. Monu- 
ment St. (3). 
Lehmann. Spieker. Todd. 

Tractical Sanskrit Ea^rcisea : BUhlery Leilfaden fur den Ele^ 
mentarcursus des Sanskrit, Weekly, Friday, 3 p. m., 113 W. 
Monument St. (9). 

Adler. Lehmann. Thayer. Tolman. 

Huizinga. Spieker. Todd. Williams, W. H. 

Jagemann. 

Comparative Philology: Whitney, Language and the Study of 

Language; Lectures: Weekly, Monday, 4 p. m., 181 N. Howard 

St. (IJ). 

Adlen Egge. Huizinga. Wilkens, 

Arnult. Fossum. Jagemann. Wright. 

Bothne. Glenn, W. L. Tolman. 



(50 StudenU.) 

Gothic: Da. Dippold. Weekly, Monday, 9 a. m., 187 N. Howard 
St. (4). 
Cobh. Dunlap. Egge. Fossum. 

Middle High German: Weinhold's Reader: Dr. Dippold, 
Twice weekly, Monday, 11 a, m. and Thursday, 9 a. m., 187 N. 
Howard St. (2). 
figge. Wright. 



Stilubungen and Syntax : Mr. Kaddatz. Second Thursday of 
each month, 2.30 p. m., room A, 111 W. Monument St. (8). 

Arts. DeWitt. Egge. Miller, E.O. 

Cromwell. Dohme. Uartogensis. Stokes, G.C. 

German Literature (Lectures in German): Dr. Dippold. 

Alternate Saturdays, 11 a. m., Ill W. Monument St. (14). 

Andrews. Cromwell. Gates. Miller, E.G. 

Arta. DeWitt. Glenn. J. Stokes. G. a 

Bowen. Dohmo. Laessig. Wright. 

Conn. £SKO> 

(Major Course). 

Goethe: Wilhelm Meister; Hermann and Dorothea: Dr. Dippold. 
Three times weekly, Monday, Tuesday, and Wednesday, 10 a. m., 
Ill W. Monument St (6). 

Artz. DeWitt. Mmer,E.G. Stokes, G.C 

CromwelL Dohme. 

Lessing : Emilia Oalotti ; Reading at sight: Dr. DiPPOLD. Weekly, 
Friday, 10 a. m.. Ill W. Monument St. (6). 

Arts. DeWitt, MiUer, E. Q. Stokes, G.C. 

Cromwell. Dohme. 

Prose Composition: Mr. Raddatz. Weekly, Wednesday, 2.80 
p. m. Koom A, 111 W. Monument St. (10 ) 

Arts. Dohme. Hartogensis. Perkins, W. H. 

Cromwell. Friedenwald. Miller, E. G. Stokes, G. 0. 

De Witt. Gates. 

[The Qoethe and Schiller Society meets, under the direction of Dr. Dip» 

pold, on the second Friday of each month, at 8 p. m., in 111 W« 

Monument St. Essays on Qoethe's Faust, Lessing's Nathan, etc, are 

read and discussed. (6). 

Artz. DeWitt. Miller, E.G. Stokes, G.C] 

CromweU. Dohme. 

{Minor Course,) 

Schiller: Don Carlos: Dr. Dippold. Weekly, Wednesday, 11 a. m., 
Ill W. Monument St. (18). 



Ames. 


Gorton. Price. 


Waltemeyer. 


Eichelberger. 


Lord, J. D. Smedes. 


Wiegand. 


Flfield, J. C. 


Lyons. Smith. 


Wingert. 


Fink. 


McDanlel. Slow. 


Winslow. 


GUbert. 


Penniman, W. B. D. 





Lessing : Minna von Bamhelm: Dr. Dippold. Twice weekly, Tues« 

day and Thursday, 11 a. m.. Ill W. Monument St. (19). 

Ames. Fink. Price. Wingert. 

Burton. GiUiert. Penniman, W. B. D. 'Wiegand. 

Cobb. Gorton. McDanieL Waltemeyer. 

Eichelberger. Lord, J. D. Smith. Winslow. 

Fifield, J. C. Lyons. Stow. 

JSistoricfd: Erler*s Deutsche Oeschichte: Dr. Dippold. Weeklji 

Friday, 11 a. m., Ill W. Monument St. (21). 

Ames. Fink. McDaniel. Stow. 

Buckler. Gilbert. Penniman, W. B. D. Waltemeyer. 

Doub. Gorton. Price. Wiegand. 

Eichelberger. Lord, J. D. Raraage. Wingert. 

Euglish. Lyons. Smith. Winslow. 
Flfield, J. C. 

Second Section : Schiller: Die Piccolomini ; Wallenstein^s Tod: Dr. 

Dippold. Thrice weekly, Monday, Tuesday, and Wednesday, 2.80 

p. m., 187 N. Howard St. (11). 

Brackett. Cobb. English. Slaughter. 

Buckler. Doub. Lamb. Williams, W. K. 

Burton. Dunlap. Outen. 

JProse Composition : Mr. Raddatz. Weekly, Friday, 2.80 p. m., 

Koom A, 111 W. Monument St. (22). 

Ames. Fink. Penniman, W. B. D. Stow. 

Doub. Gilbert Price. Waltemeyer. 

Eichelberger. Gorton. Riddick. Wiegand. 

Ellinger. Lord, J. D. Slaughter. Wingert. 

Eoglish, Lyons. Smith. Winslow. 

Fifield, J. C. McDaniel. 
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Homanoe Laneuages. (22 students.) 

Classes meet in 187 K. Howard St and 111 W. Monument St. 
Advanced Courses: Anglo-Norman (^Chardry^t Josaphaz) ; Pro* 
venial Literature (xii century extracts) ; Portuguese ( CamohSf Os 
Lusiadas) : Old French (Aucassin et NieoUte). Mr. Elliott. Four 
times weekly, Monday, Wednesday, and Thursday, 10 a. m., and 
Thursday, 9 a. m. (4). 
Bo wen. Fontaine. Jsgemsnn. Warren, F. M. 

Advanced Courses : Spanish and Portugese Dialects : Comparative 
Grammar of the Romance Languages : Ladinian {xvi and xvii century 
selections), Mb. Elliott. Three times weekly, Monday, Wednesday, 

and Thursday, 11 a. m. (5). 

Bowen. Jagemann. Todd. Warren, F. M. 

Fontaine. 

French JPhWdogy, JPhonetics, etc.: Mr. Elliott. Weekly, 
Monday, 9 a. m. (7). 

Beran. Fink. Lyons. Wiegand. 

Bowen. Fontaine. Warren, F. M. 

Italian: Ooldoni {Comedies) : Dante {Inferno): Mr. Todd. Three 

times weekly, Monday, Tuesday, and Wednesday, 9 a. m. (6). 

Bowen. Fontaine. Warren, F. M. Wilkens. 

Fink. Perkini, W. H. 

Spanish: Knapp^s Spanish Readings: Mr. Todd. Twice weekly, 

Thursday and Friday, 9 a. m. (6). 

Bowen. Lord, J. D. Perkins, W. H. Warren, F.M. 

Fontaine. Lord, J. W. 

French : Major Course : Old French Literature (Bartseh^s Chres* 
tomathy): Comeille {Cid) : Mr. Todd. Four times weekly, Tues- 
day, Wednesday, Thursday, and Friday, 1 p. m. (7). 

Bevan. Fink. Lyons. Wiegand. 

Bowen. Fontaine. Warren, F. M. 

French: Minor Course: Dumas^ Voltaire, Milns' Edwards: Mr. 
Todd. Daily, 12 m. (10). 

Carey. Frederick. Lord, J. W. Pleasants, B. H. 

Cruni. Hinkley. Penniman,W. B. D. Stow. 

Fifield, J. C. Laeasig. 

One exercise weekly of both the French Major and Minor Courses it 
devoted to Prose Composition. Classes for French Conversation also meet 
daily. 

Enslisli. (41 Students). 

Unless otherwise specified, classes meet in 111 W. Monument St. 

General English FhHology. Regular meetings of the advanced 
ftudentB are held under the direction of Dr. Wood, bi-weekly, Mon- 
day, 8-10 p.m. (10). 

Alden. Cobb. Egg«* Tolman. 

Brice. Crum. Jagemann. Wright. 

Burton. Dunlap. 

Anglo-Sttxon : Advanced Course : Orein : fiibliothek der angelsaehs, 
Poesie I. Dr. Wood. Twice weekly, Monday and Wednesday, 10 
a. m. (4). 
Crum. Elgge. Tolmam Wright. 

{Major Course,) 

Anglo-Saxon: SweeVs RecuUr: Cyneumlfs Elene: Dr. Wood. 
Twice weekly, Monday and Wednesday, 12 m. (7). 

Alden. Burton. Dunlap. Stein. 

Brice. Cobb. Gates. 

Early English : 1200-1860 A. D.: Morris and SkeaVs Specimens, 
(PL II. finished); Pi. I.: Dr. Wood. Twice weekly, Tuesday and 
Friday, 12 m. (8). 

>Uden. Burton. Dunlap. Gates. 

Brice. Cobb. Egge. Stein. 

(Minor Course.) 

History of the English JLanguage: Mr. Tolman. Louns* 

hury^s History t and Marshes Lectures, Weekly, Monday, 11 a. m. (6). 

Brice. Cromwell. Gates. Wilkens. 

Burton. Dunlap. 



Early English: Chaucer: Dr. Wood. Weekly, Wednesday, 11 

a. m. (9). 

Alden. Cobb. Dunlap. Stein. 

Brice. Cromwell. Gatet. Wilkens. 

Burton. 

English Trose Writers : Dr. Browns. Twice weekly, Tuesday 

and Thursday, 11 a. m. (8). 

Brice. Cobb. Dunlap Gates. 

Burton. CromwelL £ggo* Wilkens. 

Orammatical and Eheiorieal Exercises: Dr. Wood. 
Weekly, Friday, 11 a. m. (6). 

Brice. Cromwell. Gates. Wilkens. 

Burton. E^gge. 



English Literature : At the end of the 16th and beginning of tk$ 

16th century, (Four class lectures.) Dr. Wood. Weekly, Thursday, ' 

10 a. m. (10). 

Alden. >^ Cobb. Fgge> Tolman. 

Brice. Crum. Gates. WrigbU 

Burton. Duolap. 

This course will be followed by a series of lectures, accessible to.any mem- 
ber of the university, on English Writers in the period 1500-1580 A. D. 
The time and place of meeting, with list of subjects, will be annoanced later. 

English Literature: {P. H E, Course): Dr. Brownk. Twice 
weekly, Wednesday and Thursday, 12 m., Hopkins Hall. (27). 

Ames. FriedenwaUL , McDanieL Williams, L^ 

Bayard. Gorton. Omdorff. WilUmms, W. X. 

Buckler. Hany. Price. Wingert. 

Doub. Hartogensis. Pleasants, B. H. Winalow. 

Dob me. Hodges. Biddick. Woods. 

Eichelberger. Horner. Smith. Wylie. 

English. Hough. Waltemejer. 

English Literature : Profiuor Corson. Three timea weekly, 
Monday, Wednesday, and Friday, 6. p. m., in the smaller lecture 
room of the Fcabody Institute. Twenty public lectures on the Poetry 
and Drama of the Restoration Period. 



History and Politioal Soienoe. (76 students). 

Classes meet in Bluntschli Library and adjaeent Rooms. 
Seminary : Dr. Ad4Ms. Weekly, Friday, 8-10 p. m. (26). 



Alden. 


Holcomb. 


Robinson. 


Boilers. 


Berry. 


Ingle. 


Rose. 


Steel , W. B. 


Dewey, D. R. 


Johnson, J. 


Sato. 


Wilheim. 


Dewey, J. 


Levermore. 


Scaife. 


Wilson, W. 


Fisher. 


Ramage. 


Shaw. 


Worthington. 


Goodman. 


BandalU 


Shinn. 


Yager. 


Gould. 


Rich. 







Ameriean Miatoryt Da. Aoams. Weekly, Thursday, 12 m. 
(20). 

Alden. Holcomb. Rich. Steel, W. B, 

Berry. Ingle. Sato. Wiihelm. 

Dewey, D. R. Levermore. Scaife. Wilson, W. 

Fisher. Ramage. Shaw. Worthington, 

Gould. Randall. Shinn. Yager, 

The Renaissance: Dr. Adams. Twice weekly, Monday and 
Tuesday, 11 a. m. (21). 

Alden. Fisher. Holcomb. Rytteuberg, 

Applegarth. Fossum. HcLane. Steiner. 

Artz. Glenn, J. Pleasants, R. H. Steel, W. B. 

Bayard. Glenn, W. L. Randall. Warren, F. M« 

Dawson. Howard. Biggs. Wortlilag:ton. 

Drain. 

International Law and European Politics : Dr. Adams. 
Three times weekly, Monday, Tuesday, and W'ednesday, 12 m. (22). 

Artz. Holcomb, Sato. Stokes, G. C 

Berry. Ingle. Scaife. Wiihelm. 

Dewey, D. R. Lyons. Shaw. Wilson, W. 

Drain. Ramage. Shinn. Worthington. 

Fisher. Randall, Steel, W.B, Yager, 

Gould. Rich. 



lAwm, 1884.] 
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JPoliHccU Economy : Advanced Course : Dr. Elt. Three times 



weekly, Monday, Wednesday, and Friday, 4 p. m. 

Berry. Ingle. Bato. 

Brice. Lerermore. Shaw. 

Dewey, D. R. Ramage. Sbiun. 

Gi>ald. Bandall. Steel, W. B. 

Holcomb. Rich. 



(18). 

Wilhelm. 
Wilson, W. 
WorthlngtOB. 
Yager. 



English ConstitutUnial History : Stubbs' Select Charters : Dr. 
Jameson. Weekly, Tuesday, 4 p. m. (6). 

Arts. Lyons. Stokes, G.C Worthington. 

Lerermore. Randall. 

JE99fflish antl French History: Dr. Jamison. Three times 
weekly, Wednesday, Thursday, and Friday, 11 a m. (11). 

Applegarth. Drain. Pleasants, R. H. Ryttenberg. 

Arts. Howard. Randall. Steiner. 

Bayard. McLane. Rigga. 

Eletnents of Political Economy and Historical Systems 
of Political Econotny : MiWs FoUticcU Economy and Lcctureg. 
Dr. Elt. Daily, 1 p. m. (15). 



Applegarth. 
Ariz. 
Carey. 
Dawson. 



Drain. 
Fossum. 
Hinkley. 
Howard. 



Haghes. Price. 

Lord, J. W. Riggs. 

Miller, E. O. Scaife. 
Penniman, O. D. 



Classical History: (P. H, E, Oourae): Dr. Jameson. Twice 



weekly, Tuesday and Friday, 12 m. (26). 



Ames. 

Bayard. 

Buckler. 

Dobme. 

Doub. 

Eicbelberger. 

English. 



Gorton. 

Harry. 

Hartogensis. 

Hodges. 

Horner. 

Hough. 

HcDanieL 



OrndoriT. 

Pleasants, R. H. 

Price. 

Riddick. 

Smith. 

Waltemeyer, 



Williams, L. 

Williams, W. K. 

Wingert. 

Winslow. 

Woods. 

WyUe. 



Historicftl and Physical Geography : (P. H. E, Course) : Dr. 



Jamison. Weekly, Monday, 12 m. (27). 



Ames. 

Bayard. 

Buckler. 

Dobme. 

Doub. 

Eichelberger. 

English. 



Gorton. 

Harry. 

Hartogensis. 

Hodges. 

Horner. 

Hough. 

McDaniel. 



OrndoriT. 

Pleasants, R. H. 

Price. 

Riddick. 

Smith. 

Stein. 

Waltemeyer. 



Williams L. 

Williams, W. K. 

Wingert. 

Winslow. 

Woods. 

WyUe. 



!<Ogio, etO« Mr. Peirci. (7 Students). 

lA>gic: Twice weekly, Monday, 11 a. m., Friday, 9 a. m., 187 JS. 
Howard St. (2). 
Jastrow. Taber. 

Probabilities* Twice weekly, Monday and Wednesday, 9 a. m. 
Boom 16. (7). 

DaTis. Hathaway. Kixon. Taber, 

Faerber. Jastrow. Story. 



i^Syoliology. Dr. G. Stavlkt Hall, (38 Students). 

J^sychological and Ethical Theories, Twice weekly, Mon- 
dny^and Wednesday, 12 m., 181 N. Howard St. (9). 

Dewey, J. Jastrow. Penniman, G. D. Steiner. 

Miller, J. S. Ryttenberg. 



Edmond. 
Fisher. 



Webster. 



JPhyslological Psychology* Twice weekly, Tuesday and Thurs- 
day, 10 a. m., Biological Laboratory. (21). 

AbeL Friedenwald.^ Lee. 

Andrews. Hartwell.* Lord, J. W. 

Beyer. Howell, W. H. Macallunu 

Bruce, A. T.* Jastrow.* McClintock. 

Dewey, J. Kemp.* Miller, J. S. 
Donaldson, H. H.* 

• Engaged also in obeerratlon and experiment, 
(This course is also enmaerated under Biology). 



Nelson. 
Osborn, H. L. 
Stevens.* 
Talmage. 
WUsou,H.y. 



Practical Ethics : {L. E. P. Course), Mr. Harris. Three times 
weekly, Monday, Wednesday, and Friday, 1 p. m. (6). 

Campbell. Loane. OrndoriT. Stokes, G.C 

Kemp. Lord, J. D. 

Dr. Hall will begin, early in April, a course of lectures on Mental 
Hygiene, designed for undergraduates. 



Eloontion. 


(49 Students.) 






Mr. Woodworth. 


Daily, 10 a. m. 


to 2 p. m., Hopkins Hall. 


Alden. 




Fisher. 


Lodge. 


Slaughter. 


Arts. 




Frederick. 


Lyons. 


Stein. 


Bayard. 




Frothingham. 


OrndoriT. 


Stokes. G. G. 


Bevan. 




Gates. 


Osborn, H. L. 


Tatlock. 


Bowen. 




Gerber, A. 


Pease. 


Tolman. 


Canfield. 




Glenn, W. L. 


Penniman, G. D. 


Waller. 


Cobb. 




Harry. 


Perkins, W. H. 


Wiegand. 


Doub. 




Hodges. 


Pleasants, J. 


Wilhelm. 


Dewey, J. 




Kennard. 


Price. 


Williams, U 


Dixon. 




Lee. 


Ramage. 


Williams, W. K. 


Dohme. 




Laessig. 


Roberts, B. T. 


Wingert. 


English. 




Loane. 


Scaife. 


Woods. 


FiAeld, J. a 











Drawing. (29 students. ) 

Mr. N swell. Five times weekly, Monday, Tuesday, Thursday, Fri* 
day, and Saturday, 1-5 p. m. (29). 

(Firee-Hand Drawing). 

Andrews. 

Campbell. 

Carey. 

Dohme. 

English. 

Glenn, J. 

Haldeman. 

(Mechanical Drawing), 
CruoL 



Educational Leotnres. 

Graduate Course. Weekly, Saturday, 10 a. m., in the Chemical 
Lecture Room. This course is designed for the Fellows and other 
Graduate Students looking forward to educational and scientific 
careers. The following have enrolled themselves: 



Hartogensis. 


Lee. 


Pleasants, J. 


Hillyer. 


Nachtrieb. 


Bandall. 


Hodges. 


Kelson. 


Smith. 


Howell, W. H. 


Osborn, H. L. 


Thomas, B. Y. 


Jayne. 


Penniman, G.D. 


Waltemeyer. 


Laessig. 


Perkins, W. H. 


Winslow. 


Eichelberger. 


Gorton. 


McDaaiel. 



Amolt. 


Emerson, A. 


Liebig. 


Sato. 


Biasing. 


Fisher. 


Lodge. 


Schnbart. 


Bothno. 


Fossum. 


Hacallum. 


Sollers. 


Brace. 


Frothingham. 


MacCiintock. 


Spieker. 


Burton. 


Gould. 


McDaniel. 


Stevens. 


Coale. 


Graves. 


Miller. C.W.E. 


Stokes, H. N. 


Cobb. 


Hanna. 


Nachtrieb. 


Thayer. 


Conn. 


Hartwell. 


Nelson. 


Todd. 


Day. 


Holcomb. 


Outen. 


Tolman. 


Dewey, D. B. 


Howell, W. H. 


Osborn, H. L. 


Webster. ■ 


Dewey, J. 


Huisinga. 


Perkins, C. A. 


Wiggins. 


Donaldson, H. H. 


Ingle. 


Peed. 


Williams, W. H. 


Duggan. 


Jageroann. 


Beid. 


Wilson, H V. 


Dunlap. 


Keiser. 


Bieman. 


Wright. 


Egge. 


Lee. 


Sanger. 


Yonce. . 


Elmer. 


Lehmann. 







(See statement of this coarse on page 88 of Circular 28). 

Pttblic Course. Dr. G. Stanley Hall. Weekly, in Hopkins 
Hall, Tuesdays, 5 p. m., March 11 to April 8. (See p. 64). 



MEETINGS OF UNIVERSITY SOCIETIES. 

Seienirfic Association, Monthly, First Wednesday, 8 p. m. 
Phitologieal Association. 3|ionthly, First Friday, 12 m. 
Historical and Political Science Association. Weekly, Friday, 8 p. m. 
Mathematical Society, Monthly, Third Wednesday, 8 p. m. 
Metaphysical Club. Monthly, Second Tuesday, 8 p. m. 
Arehceologicol Society. As announced from time to time. 
Naturalists^ Field Club. As announced from time to time 
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PROCEEDINGS OF SOCIETIES. 



0et9nttfle A99oeiation* 

Jontfory 9.— Finy-fourth regular meeting. Profenor Martin in the ehair. Thirtj 

members present. 
Papers read : 

Five Minutes on the Solar Spectrum, by H. A. Rowland. 

Kote on Auroras, by II. F. Reid. 

A Notation for Binary Arithmetic and its Use, by W. R. Stobt. 

Note on the Action of Heat on Ethylene, by D. T. Day. 

J'e^nMry 9.— Fifty-ftfth regular meeting. Professor Martin In the chair. Thirty-fire 

members present. 
Papers read : 

On the Dynamic Theory of Diflfraction, by H, A. Rowland. 

On an Infusorian recently observed in Baltimore Water, by C. S. Dollkt. {Ahdraet 
on p, 6(>). 

Resume of Some Recent Work on the Brain, by H. H. Donaldsov. 

ThUiiU>gieal A»9oelation, 

January 4.— Fiity-first regular meeting. Professor GUdersleere in the chair. Thirty- 
three membeis present. 
- Papers read : 

On a Proposed Edition of the Kftu^ika-efltra of the Atharra Veda. (Position of the 
text in Vedic literature ; contents and materials for the edition), by M. Bloom- 
field. {Absifocl on p. 52). 
On the Rights of a Greek Metropolis over its Colonies, by C. D. Mobbis. (Abstract 

on />. 53). 
Notes on the Sinaitic and Vatican Codices, by J. R. Habbu. {Abstract on p, £6). 

February- 1. — Fifty-second regular meeting. Professor Gildersleeve in the chair> 

Thirty-seven members present. 
Papers read : 

On the Greek Final Sentence, by B. L. Gildebslbrvk. 

Note on Plautus Mercator, v. 524 f., by M. Warbbn. (Abstract on p, 56). 

On Musical Notation in the Study of Blank Verso, by A. S. Tolm an. (Abstract onp. 56). 

HlsiarUal and PiolUical 8oi»nee A»9oeiation. 

January 4. — Dr. H. B. Adams in the. chair. 
Papers read : ... 

The Study of Roman Law and History, by W. B. ScAirs. (Abstract onp, eo). 

Maryland in the Beginning, by E. D. HCrill. 

This paper has been published by Cushings Jb Bailey, Baltimore, 1884. It is a reriew 
of some of the disputed questions concerning Maryland toleration and the char- 
acter of Marylaud fouudtrrs. 

January Il.—Dr. H. B. Adams in the chair. 
Papers read : 

The Virginia Parish, by Edward Inole. (Abstract on p. 60). 

Tariff Legislation, by Mr. Sheffield. 

Review of Jcvons' Method of Social Eteform and Ward's Dynamic Sociology, by R. T, 
Ely. (PublUhed in the Christian Union, January 24, 1884). 

January 18.— Dr. U. B. Adams in the chair. 
Papers read : 
Von Hoist's View of the Constitution of the United States, by E. P. Allinson. 

January 24. — Dr. H. B. Adams in the chair. 
Papers read : 
The Political Writings of John Milton, by W. B. Scaifb. 

February 1.— Dr. H. B. Adams in the chair. 
Papers read : 
Origin of Institutional Government in Oregon, by C. H. Shinn. 
Tills paper described the efforts made bv the first American settlers in Oregon for 
the a<iroiniHtration of justice and for t'Hc election of their own officers, in opposi- 
to the authority of the Hudson's Bay Company. 

Development of Society and Government in California, by Josiau Rotcb. 

February S.— Dr. H. B. Adams in the chair. 

Papers read : 

Township Organization in the West, by E. M. Haine9. 

This was an informal lecture, explaining how township organization was Intro- 
duced and how it is maintained in certain Westeru States. Mr. Haines codified 
township laws after the model of those of New York for illiuoi^ Michigan, and 
Minnesota, with digests of judicial decisions ou local government, and blank forms 
for local officials arranged in connection with the statutory law. His lecture repre- 
sented the life-work of an institutional pioneer. 

Review of Kaufman's "Communism and Socialism," by R. T. Elt. 

The Study of Calendars, by J. S. Fisuer. 

Bacon's Rebellion, by M. E. B. Roberts. 

February 15.— Dr. II. B, Adams In the chair. 

Indian Institutions, by J. W. I'owkll. 

This was a lecture upon Indian sociology, showing the relation of kinship, family, 
clan, and tribe to the constitution of the Indian state and federation. Much 
emphasis was laid ujion Indian customs, e. g, marriaire, the unwritten law of 
tribal councils, the election of chiefs, religious ceremonies, Ac. The attention of 
the students was called to this Inviting field of American instituUonal history. 



F^Aruary 22.— Dr. H. B. Adams In the chair. 
Towa and County Government, by Edward Channino. 
This was an original monograph based uport a careful study of SAte laws, eolonlsl 
archives, and English souroes, touching the character of town councils, pari»h 
meetings, and county government, north and south. The essay was lately awarded 
the Topham prixe or one hundred and fifty dollars at Harvard Coile^ for grada- 
ate work in history. 

Xathemsaticisl Society, 

January 16.— Dr. Story in the chair. Fifteen members present. 
Papers read : 
On the Mode of Representing Negative Quantity In the Logic of Belatires, by CS. 

Prirce. 
An Elementary Demonstration of SUrllng's Theorem, by F. Fbankuv. (Abstrodo^ 

p, 57). 
On the Reduction of Quadratic Forms to Sums of Squares, by A. S. Hathawat. 
(Abstract onp, 57). 

F^ruary 20 —Dr. Story In the chair. Ten members present. 
Papers read : 

A Syinb«jllcal Demonstration of Taylor's Theorem, by W. E. Stort. 

On aYorm^r the Rt^Mu^of p^posite Modifli, by A. & Hathawat. 

A Note on Devel^ptUCsusfaces/by G. Bissinu. 

MetaphyHeal Club, 

January 17.— Thirty-fifth regular meeting. Professor 6. 8. Morris in the chair. KIbs 

members present. 
Papers read : 

Design and Chance, by C. 8. Pkirce. 

Review of Dr. W. T. Harris's " Philosophy in Outline," by G. 8. HOBRIS. 

February 12.— Th irty-eixth regular meeting. Dr. G. Stanley Hall in the chmir. Bstsb- 

teen members present. 
Papers read : 

The Nisus Formltivus In Sane and Insane minds, by G. Stanlkt Hall. 

Review of a recent paper on the Origin of Death, by H. H. Donaldson. 

Dr. G SUnley Hall was elected President of the Club. 

Areheeoioffieal Society, 

February 9.— Meeting for organization. President Oilman In the chair. 
A form of constitution for the society was presented and adopted. (See p, 50). 
Dr. A. Emerson was elected Recording Secretary, and Dr. A. L. Frothlngham, Jr., Cor- 
responding Secretary of the Society. 

February 16 —First general meeting. Profitsor GUdersleere in the chair. Forty-eight 

persons present. 
Papers presented : 

The study, past and present, of Christian Archeeology, and the prospects of the Arch- 

leologlcal Society, by A. I^ Fbotiiinoiiam, Jr. 

The study of Archeeology and Art is of the greatest importance for history, and 
for a proper understanding of the religion, laws, and customs of past ages. 
Chri.siiau Art from the <.'atacombs to the Renaissance gives a true picture of 
Christian sot^iety. The Arch(ci>logical Society intends to devote ita atiention to 
the Art of all nations and periods. 

The Spread of the Study of Classical Archeeology among ciTilized nations and the 

Work of this Society, by Alfred Emkrson. 

Since the first discoveries of antiques in Italy and Greece, but notably since Italy 
accomplished her national unity and Greece her independence, these countries 
have shown a strong interest in the preservation and study oi their ancient monu- 
ments. Other countries, not tlie direct heirs or antiquity, have been equallv 
assiduous. The exfHMlitions sent out from England have made the British 
Museum the greatest extant repository of (iraek art. France, to whom the 
foundations of our to(K>grapbira! knowh>dge of (*la»Hic lands aredue^ was foremort 
also In establishing an exploring station and school of archteology in Athens, an 
example followed by Germany, America, and Great Brilain. (iennany is now 
the most active country. America bids fair to take a worthy place among these 
nations. 

Address: 

The Archaeology of the Aboriginal Races of the United States, by MaJ. J. W. Powell, 

Director of the U. S. Bureau of Ethnology. 

Baltimore Naturalleta* Field Club. 

Novtmbtir 26. — Communications: 
The Life History of the Bug- Worm (Thyrldopteryx Ephemeraformia). by O. LUGOBB. 
The Conditions which Influence Autumnal Leaf-Coloring, by B. W. Babton. 
The Rocks between the Relay Station and Ellicott City, by £. B. Sanobb. 

January 16. — Communications : 

A List of the Coleoptcra found in the Neighborhood of Baltimore, by O. Luoobb. 

This list is the result of eight years' careful collecting by Mr. Lugger, and indodes 
Tl families, 565 genera, and ^*J9l species. 

The Collection of Parasitic Fungi, by W. Trrleasb. 

The Latent Period in Buds, by H. H. Donaldsom. 

The Occurrence of Mineral Phosphate of Lime (Apatite) in Canada and ita Use as a 

Fertilizer, by F. D. Adams, of the C^inadian Geological Surgery. 

The apatite is found in the Greenville gneisses of the Laurcntlan rocks, and occun 
in both veins and beds. It is often met with in the form of crystals, some of which 
are of enormous dimensions, one which was measured being as much as 59 inches 
in circumference. The crude material Is treated with sulphuric acid and con- 
verted into a soiu1)le acid phospliate which is uaed as an artificial manuxe. Th« 
exportation from the p irt of Montreal for 188-3 amounted to 19,0U0 tons. 

The Minerals of the Jones Falls Gneiss Quarries, by W. 8. Batz.bt. 
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PLAN OF THE CIRCULARS. 

The Johns Hopkins Unlvenity Clreulsrs'are 
publbbed at convenient interTsU during tba 
academic year for the purpose of communicating 
intelligence to the various members of the UnWer- 
■ity in reapect to work which is here in progreu, 
as well a* for the purpose of promulgating offi- 
cial announcementa from the governing and 
teaching bodies. During the carrent academic 
year, successive circulars may be expected in the 
months of November, January, March, April, 
May, and June, to ba fblluwed at the close of the 
year by an Index. 

Although these circulars are designed for the 
members of the University, they have frequently 
been called for by institutions and libraries at a 
distance, and also by individuals wbo are inter- 
ested In the literary and scientific activity of 
this University. Bubacriptions and ezcbanges 
are therefore received. 

TBKH8 OF SUBBCRIPTION, 

For the current year, 1883-4, one dollar. 

For the year 1882-8, (160 pp. in cloth covers), 

For the years 1880-2. (260 pp. in cloth covers), 
$5. 

Subscribers to the Circulars will also receive the 
Annual Register and Report of the Univertity. 

All suhMripliuns should be addressed to the 
•■Publication Agency of the Johns Hopkins 
University." 

Communications for the Circulars should be 
sent in priorCotheDrstdayof the month in which 
they are expected to appear. 



HOPKINS HALL LECTURES. 
VotlM In Bespect to the AdmUslon of the Fnblle. 

In answer to ioqulTies, and in correction of 
some current misapprehensions, the following 
statements are made in respect to these courses of 
lectures annually given in-tha Johns Hopkins 
Univer»ily. 

lined pri- 

(•itn grml pleuiire <a in- 
Tlllngotber penoDA, not caDDKtfd with tbe UolTanlly, U 

peclallj' iBtrreitcd in a pirUculir cuiise.— Iid^n u well u 
fffkntlpinpn Hn-f«>r?nce la thun HrenACCDTdlniF La thcchAr- 
public 



lia oumlxn of tha Uuli«nltT, ■ 
m regulAF elus-room work of iE« i 
lembflrsof ths Uul*enlt^ r%n\j r«quli 
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of l.pplic.1 

iHimfnnBMfl If 



re sdrntttad. Hot fnlY«qusnllT lot 
■ ■ ■ ' -idni(».lon 



■nd olXen (ppllcmtiDai fni Uckeli csnoot ba ennled. To 
llTBlhtileelunaFrHwbera would sllar thalichinctar MS 
p«rt or IhB oniln»ry sndaiulc wort or tba Unl>enlly. 

S. T/ure it no aenerat eonrtt fickei iuueii. AppllctrlanE 
■hnuld lUte ■peciflulli' the courH (u> wblib itckeli are 

tloeot Io unlvcnil]' work msf be found In the Vnitertilt 
Cirm'iiri, sent to aubwrlben on Ihe pujmeDt of one dollAc 

Kr annum, eltber br Mesira Cuablugi ABallej, Ueain. 
hn Murpbj A Co., or Iha UnlTenltr. 
TbBp«(oofgtiinK perianal notification U not likelj Io 



PUBLICATIONS ISSUED UNDER THE 

AUSPICES OF THE UNIVERSITY. 
I. AnwrloMi Journal of Mathematloi. 

The publicaUon of this journal commenced in 
1878, under the editorial dirocUon of Profeasw 
Sylvester. Fire voluroea of about 400 page* each 
have been letued, and Uie sixth la in progras. 
It appears quarterly, to the quarto form. Sub* 
scriptioD $6 per year. Single numbers $1.69. 
II, Am«rio«n Chemlo*! Journal. 

This Journal was commenced in 187Q, with 
Professor Remsen as editor. Five volumei of 
about 460 pages each have been laaned, and Ui« 
uxth Is in progreas. It appear* bt>m<»tbly. 
Subscription $S per year, ffingle numbers fiOets, 

III, Amarloan Journal of Phlloteaar. 

The publication of this journal oommenecd 
in 1880, under the editorial direcUon of ProfMsor 
Qlldersleeve. Four volumes of about 670 pages 
each have been tnued, and the lllth is in pro- 
gress, ' It appear* four times yearly. Subscrip- 
tion $3 per volume. Single numbers $1.00. 

IV. Studloo from th« Bloiogieat- 
Laboratory. 

[Huhidiiifllt OUnpcsla&iitivicalZabgHUri.] 
The publication of theee papers commenced ia 
1879, under the direction of Professor HartlB, 
with the aaaistance of Dr. W. K. Brooks. Two 
volume* of (bout 500 pages, octavo, and 40p]al(i 
each, havebeenissued,and the third lain progreM. 

V. StudlM In Hlaterioal and Polltfoal 

S«rieno«. 

The publication of these paper* was b^un in 

1882, under the editorial direction of Dr. H. B. 

Adams. Tbe first volume of 470 page* ia now 

I completed, and the second is in progress. SDb> 

Bcription $3 per volume. 

The following publication* are also iuued by 
I the University : 

I The nHtriBSiTT CiBCOLAU. Subacrlptioo 
1 $1 per year. 

The Annuai. RirORT preaented by the Preil- 
dent Io tlie Board of Trustees reviewing the ope- 
' rations of the Univerjiity during the past academic 

The Ammdal Riqistxr giving the list of offi- 
cers and students and stating the regulatioDi of 
the University. Published at the dose of the 
academic year. 

Tha Journal o* PsTaiOLoaT, edited by Pro- 
fessor Michael Foster, of Cambridge, Rngland, 
ia published with the aid of the Johns Hopkins 
University. Vol. IV., in pn^reaa. $6 per 

A volume of Cohtkibdtiohb to Looic by 
members of this University was iaiued in 1882, 
I under the editorial direction of Mr. C 3. Peirce. 
' ~ 'ce$2.00. Little, UrowR A Co., Boaton, Pub- 
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NOTES AND COMMUNICATIONS. 



PHILOLOGY. 

a the Final Sentence in Greek. By B. L. Gildsr- 

m. 

xmct of a paper read before the UniTersitj Philological Ajnociation, February 1, 

B paper, in the form of a review of a treatise by Philipp Weber, has 
theme the development of the final sentence irom Homer to Ionic 

The importance of such investigations as Weber's is shown, and the 
is expressed that certain points known to advanced students of grammar 
lot been incorporated into our school text-books, such, for instance, as 
sentially poetic use of uc final in the classic period. Weber's results 
nsidered, corrected, supplemented, and commented on under the heads 
ner, Hesiod and the Homeric hynms, the Lyric poets, the Dramatic 
and Ionic prose writers. Among the subjects discussed are the con- 
ions of Ic^', the relations of hypotaxis and parataxis, the character of 
bjunctive, the shift of moods after past tenses of the indicative, the 
action of verbs of fear. The character of the paper precludes an ade- 
presentation of the results in any concise form. In conclusion, the 
rer says : " The final sentence is now, for the first time, presented in 
ronological data. One may rebel against calling such work historical 
I, because we have really nothing more than a classification of oocur- 
\j and it is taken for granted throughout, and sometimes, as has been 
.ted, without reason, that each author represents fully the thesaurus 
time. The personal equation is the great difficulty, and cannot be 

without a theory of the totality of syntactical phenomena in each 
:. Still such chronological statistics, such records of the behavior of 
1 particles in certain authors, in certain departments, in certain periods, 
great importance. Without them, a history of Greek syntax is im- 
le. Without them, a scientific theory of syntactical style is impossible. 
)ut them, it is impossible to understand the course of later Qreek, 
, after all, has an organic life, though that organic life b of such com- 
y that even when the mastery of classic syntax is attained, generations of 
its will find work enough to do in exploring its processes and its diseases, 
s soon as the second part of Dr. Weber's treatise reaches us, another 
will be consecrated to the subject. Only, as has been said before, the 
Snal sentence does not present the same difficulties as the early forms, 
gh we shall have to encounter the troublesome question of the use of 
rith subjunctive and future. 

conclusion, a serious gap must be noted in Weber's treatment of the 
mtence — the omission of the relative form. While he admits that fmu^ 
lative, he is satisfied with giving Nagelsbach's six forms of the final 
^e in Homer (p. 64), without any comment except that the hnu^ form 
ponding to 6c ^^ ^2^o< is represented only in one passage (I 680), and 
le form corresponding iobg Ktv kpei is doubtful (P 144). The study of 
wds of the relative ought genetically to have preceded the study of 
•rm of the final sentence. 

et another form of the final sentence, the future participle, and the 
tant outgrowth uc with the future participle, should not have been 
d. The latter construction is one of the most interesting in Greek, 
hould not be relegated altogether to the domain of onUio cbliqua, 
1 oraiio Miqua is the only ultimate explanation of it." (PiMished in 
imoan Journal of PhUoloffyj Vol. IV, No. 4). 



lalogy and Uniformity. By M. W. Easton, of the 
srsity of Pennsylvania. 

ract of a paper read at the meetiog of the UnWersitj Philological Aatociation, 
7,1884]. 

results of much of the best recent work in etymology hold good only 

basiB that the phonetic laws of any one dialect admit of no excep- 

A good statement of this position was given by Brugmann, some time 

[Z voL xxiv), together with certain recognized limitations ; particu- 

he recognition of the possible co-existence, for a brief period of time, of 



younger and older forms. This limitation is not however observed in prac- 
tice, and even Brugmann himself, in the article quoted, deems it necessary to 
resort to the hypothesis of borrowing, or of analogical formation, to explnin 
the co-existence of a number of forms fairly to be classed under this head. 
This is particularly the case in the usual treatment of forms subject to ablaut, 
as iraripoc and narpd^j intervocalic sigma, etc 

The principle is new ; for two dialects have been generally defined aM char- 
acterized simply by a difierent aggregate of prevailing peculiarities, rathior 
than by single particulars carried through the whole framework of each. 

Two dialects differ from each other, not merely in their phonetic systems, 
but still more in the different organization of their meanings, including the 
different distribution of the functions of their systems of flexion. Such dif- 
ferences of meaning must however have had their start in the period before 
the divergence from the common mother tongue, and could not have origi- 
nated had there been a precise, fixed correspondence between vocal symbol 
and thought. And, in fact, the results of the study of proethnic syntax have 
failed in detecting such a condition of primitive perfection ; rather, we should 
contemplate, in language, as in other things, a gradual approach to precision 
and fixed subordination of function. Furthermore, changes of meaning can 
be conceived only as starting (each) from one individual and propagating 
themselves by a kind of wave action to the other members of the community. 
But there is no reason ta suppose that, in all cases of alteration, the whole 
vocabulary of every individual will be affected. Probably this method of 
change in meaning will find a close parallel in changes of form. 

The tendency to precision in etymologizing is a laudable, and has proved 
a fruitful, tendency, but should not assume absolute uniformity in phonetic 
change. The recorded forms of the Indo-European languages directly oppose 
such an assumption. Exceptions are indeed explained away by assuming 
mixture of dialects, and still more frequently by appealing to analogy. No 
doubt the action of analogy is quit« competent to remould a language to any 
extent, perhaps no word in the whole united vocabulary of the Indo-European 
tongues has altogether escaped it. But the appeal to analogy b so largely 
subjective, and so difficult to subject to fixed law, that it can be resorted to 
to this extent only, when exceptions to well established, probable law are to 
be disposed of^ and even then is often merely of the nature of kypothegis. 
Absolute uniformity of phonetic processes, e. g., that naripoc and irarpdc 
could not have existed side by side, the former being a remnant of a primi- 
tive formation, is not such a well-established law ; nor is it a probable law. 

We may note here that, if analogy is competent to produce in the later 
language, and to maintain in use, double forms, it is competent to have 
maintained them from the first, side by side. But the advocates of uni- 
formity reason as though analogy were, as a disturbing force, quiescent 
during certain periods of the history of a speech. 

Now no sufficient explanation of the mechanism, or of a mechanism, by 
which uniformity throughout a community, or even in the whole vocabulary 
of single individuals has ever been brought forward. Such a condition of 
things could be produced only in virtue of a profound alteration of the phy- 
siological alphabet, perhaps affecting the whole community at once. This 
has been clearly seen and clearly defined by Brugmann. But this required 
condition is mysterious and incomprehensible. The chief altering force 
known and understood, is the tendency to economize muscular action, and 
this is intermittent ; as a very brief examination of the frequent variation 
in the pronunciation of our own language soon showB. 

Uniformity throughout the conmiunity, in any degree, is attained, as is 
well known, by imitation, the new forms spreading from one person to 
another, and, even here, mainly due to economy, which acts in general to 
drive out one of two or more synonymous discordant forms. But this pro- 
cess is never complete ; that is, the organization of a language is loose. The 
process is well illustrated by the history of the diffusion of new forms due 
to analogy ; these two are diffiised in the same manner, and show, as is uni- 
versally confessed, the same incompleteness of diffusion. The action of 
economy is never thoroughgoing. Rhetorical needs, also, check it in mod- 
em languages, to a very great extent. 

Double forms, due to analogy, are indeed, for various reasons, so much 
more numerous than those due to ordinary phonetic divergence, as to convey 
the impression of existing in virtue of some special exceptional law. 



74 



JOHNS HOPKINS 



[No. 30. 



The principle referring the inception of phonetic change to alterations in 
the phygiologicai alphabet, separates too widely such cases as might possibly 
fall under it, namely, where sounds entirely disappear from a language, or 
suffer, in all words, some alteration in mouth position, from all the other, 
(much more numerous) phonetic differences between cognate dialects, e. ^., 
the changes under Grimm's Law, where a proethnic t becomes et, in certain 
English words, although t still remains in the language. Compare also the 
laws of finals. 

Nor does the simple theory of economy of muscular action fully explain 
such cases, as is very well known. Perhaps most purely phonetic change 
may also be referred to the analogy of other words in the language, already 
oontaining the new combinations of sounds ; thus the inorganic ^ in 6v^pcnroc 
may be simply the result of the reminiscence of organic-vi^/s-elsewhere. 
From this point of view, the inception of new phonetic law may seem a little 
less mysterious, and additional theoretical reasons found, in virtue of which 
we may assume it to be probable that complete uniformity will not be 
attained ; all analogy action is confessedly irregular. 

If, however, it be once admitted that a language may present inconsistent 
phonetic phenomena, it follows that the reconstruction of mother tongues, 
and particularly of intermediate mother tongues (general Grermanic, general 
Low German, &c.) is a very uncertain process, because a phonetic law of very 
limited range may extend itself and become the prevailing law in a group 
(kf derived cognate tongues. And, conversely, the deduction of a special 
form from one existing or hypothetical parent form, with irregularities 
attributable only to later borrowing, analogy, etc. is correspondingly liable 
to error. This is true of the relation of the Indo-European family of lan- 
guages to the primitive tongue. 



On the Probability of the Existence of Phonetic Law. 
By M. Bloomfield. 

[Abstract of a paper read at a meeting of the UaiTerBitj Philological Association, 
If arch 7, 1884]. 

The belief in the existence of inviolable phonetic law which according 
to the extremest view acts like a law of nature cannot at present be freed 
from the charge of dogmatism (cf. Whitney, Proc. Am. Phil. Ass., 1882, p. 
xviii ; Fr. Miiller, Techmer's Zeitschrift fur Sprachwisscnschaft, I, p. 213). 
Phonetic action, whatever its cause may be, is crossed by analogy, another 
powerful factor in linguistic change, which certainly does not act with suffi- 
cient regularity to enable us to point out its exact extent, to eliminate it 
firom our count, and to leave a clean balance of phonetic action. It is only 
by a sense of linguistic taste or tact, qualities confessedly subjective, that 
the doings of analogy can be scanned ; there is nothing inductive about this. 
Every accepted explanation through analogy is accepted only in so far as the 
prevailing opinion of the best grammarians holds that the deviation from the 
path of phonetic law has been thus and thus and not some other way. More- 
over the words 'inviolable' or 'infallible* in matters of grammar are always 
to be deprecated, because the conscious will of the language user certainly 
stands above phonetic facts. We ought rather to speak of the regularity of pho- 
netic courses, which are never left without some positive causes for deviation. 

Though the doctrine of phonetic law even in this modified form is a dogma 
which will never be proved inductively, it can nevertheless be invested with 
a satisfactory degree of probability. The following are the arguments : 

1. No other known theory succeeds in any way in satisfactorily explain- 
ing the* origin of regular phonetic change on a large scale. There is no 
point in Whitney's discussions of language which provides satisfactorily for 
this phenomenon. In two passages of his * Language and the study of Lan- 
guage ' (pp. 95 and 152) he confesses himself unable to account clearly for 
the most prominent phonetic peculiarities of individual languages, and what- 
ever suggestion these passages do contain is in accord with the theory of pho- 
netic law. Prof. Easton's suggestion {see above) that * perhaps most purely 
phonetic change may also be referred to the analogy of other words in the 
language, already containing the new combinations of sounds' ignores the 
fact that certain changes and developments of sounds must be phonetic and 
not analogical because they are of frequent or universal occurrence in widely 
different languages; furthermore, the regularity of certain phonetic facts 
(as e. g. Grimm's law when supplemented by Vemer's) is in no way dis- 
posed of by this assumption. Neither are we likely to be satisfied by 
Frdr. Miiller's parallel between phonetic law and fashion (loc. cit.) 



2. Our judgment as to the intrinsic probability of the theory depends 
upon the extent and the character of the ground which it would cover in 
the case of its general acceptance. If it be framed to cover a few cases rf 
small scope it falls from its own weakness. If on the other hand it accounts 
for just those parts of the language-body and language-history which are 
most scrutable and exposed, and if these form a sufficiently respectable 
share of the entire mass of the language facts this hypothesis like all others 
thereby itself becomes a probability. Two facts which show the latter to 
be true must be borne in mind here. First, there is no language which cmn 
be studied historically or comparatively that does not exhibit phonetic 
facts of sufficiently wide scope to allow us to apply to them the term 
phonetic law. Secondly, the more incisive the study of any group of lan- 
guages becomes, the larger grows the number of phonetic laws. On the 
other hand, it would be impossible to exhibit any language where the 
phonetic changes either within its own special history or when compared 
with its kin are exclusively sporadic or arbitrary. Yet nothing would be 
more natural than just this state of things, providing that nothing but the 
semi-conscious whim of the individual, aided by his linguistic pet-vice of 
laziness, originally lay at the bottom of every phonetic change. 

3. In the manner in which the principle of phonetic law has accom- 
plished work lies the strongest proof of its reality and its surest hold upoo 
linguistic science. It is obviously beyond the scope of an abstract to point 
this out, as it would involve a short history of Indo-European, and to some 
extent Shemitic, grammar within the last few years. It is not too much to 
say that if the doctrine of the inviolableness of phonetic law should ulti- 
mately turn out to be fiedse that this fact would not detract very much from 
its methodological value ; there it has approved itself by its fruits. 



The Nahuatl-Spanish Dialect of Nicaragua. Bj A. 
M. Elliott. 

[Abstract of a paper read at a meeting of the Unlyenltj PhOological AnociatioD, 
March 7, 1884]. 

The text on which this investigation is based constitutes No. Ill in the 
series of Dr. D. G. Brinton's " Library of Aboriginal American Literature" 
and is published under the title of ^' The Giiegfience, a Comedy Ballet in the 
Nahuatl-Spanish Dialect of Nicaragua." It is printed from a collation of 
two MSS. made by Dr. Berendt in 1874, no part of which has ever before 
been translated. Both the age and authorship are unknown. With 
reference to the former the able editor thinks we may assign the early 
portion of the eighteenth century as the latest date for its composition, and 
there is some evidence that a more remote period is not improbable. 

The language represents a misehdiaUkt composed of Nahuatl and Spanish 
elements, the latter bearing the stamp of the home idiom when it was brought 
into contact with the aboriginal tongue at the beginning of the sixteenth cen- 
tury, through the conquest of Mexico by the Spaniards. The formal con- 
quest of Nicaragua took place in 1522, when it was attached to the Captain 
Generalcy (Audienda) of Guatamala, under which rule it remained tiU the 
outbreak of the revolution in 1821, thus making three hundred years of 
steady, uninterrupted Spanish dominion. The Europeans found in Central 
America the same extraordinary idiom, the Aztec, Nahuatl, or Mexican, 
which they had learned to know on the vast plain of An&huac This was 
a language not only of wonderful copiousness and flexibility, but also an 
extremely polysynthetic speech in which the process of agglutination has 
the greatest sweep. The linguistic tendencies were thus directly opposed 
here to the strong analytic development of the Neo-Latin language with which 
the native idiom was brought into contact by the conquest of Mexico. 

In sifting the material of this compound product, the resultant of a 
mixture of two contrary lines of language growth, we must take as our basb 
the classical Spanish of the time of Cervantes, bom just a quarter of a 
century after the occupation of Nicaragua, with its now obsolete grammar 
forms and antiquated constructions, and to this add the varying dialect 
influences which must have been brought to bear on the new product by 
the common speech of the Spanish soldiers. 

If we b^n with the vowel system, we find the most common differences 
that separate the Nahuatl from the classic Spanish and bind it with 
the old and dialect form of the same, to be: e=i,o=«,o:=a. For example^ 
Velaneicos {Sp. villaneicos)^ senOf {Sp. sin) where the i, both tonic and atonic, 
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)en strengthened and raised a point in the scale of phonic production. 
is a special trait of the Old and Folk's language in Spain. The same 
acy to raise the weak vowels we find illustrated in the Old Latin hy 
acillation between e and t in such forms as tempestatebuSj mereto com- 
with the classic tempestaiibuSj marito. In the Spanish Folk speech it 
le «-form that was kept, and especially at this period of the language 
lie i was constantly represented by e, as in Cecilia (for CieUia)^ dejiste 
^jiUe), etc. Again, the more common raising of the vowel power 
! to a is in accordance with the usual Spanish dialect influence e. g, 
9 OoLstalar (for Emilio Ocutelar)^ Ajereito (for F^ereiio), used by the 
in Castile, and is especially marked in the moulding of Nahuatl forms 
t the requirements of Spanish flexion or to satisfy the demands of 
sh euphony. 

leno = O. Sp. n'nes, tenes^ we have e = o just as in the modem o6t8po 
xjpvui) or the Old Spanish ramanecer (Mod. Sp. remaneeer). 
the consonantal system we find, for the most part, certain classes only 
mI, namely, the gutturals and sibilants. In the first title itself of the 
we have the aspirated Nahuatl «^ of huehuCf ''old man," passing 
irly into the medial guttural, similar to the transference of the Gothic 
I Teutonic to certain parts of the Romance soil. The lowering of the 
u to it, together with this gutturalization of initial A, is a mode of 
ig with the initial hu that is found in various districts of the Spanish 
mla, but it is especially the Asturian who always says giiertu, ffiiuo 
stilian huertOj huesOj etc. 

he Cuban dialect there is no difilerence in the pronunciation of the 
ic signs c, Zy By all of them being the simple sibilant s. So, too, x and 
rchange in the Nahuatl-Spanish e. g. SUguerio (for Span. XUguaro). 
c at the time of the conquest of Mexico was = English sh or Arabic 

i,f and hence its origin as the notation of an unknown quantity, 
c * ^ (sai) "thing" (= Italian Ch9a)j used for this purpose, was 
id to simple 




ts morphology the Nahuatl-Spanish separates itself more clearly from 
odem language than in its phonology. The Mexican has had little 
ice here so far as the individual word is concerned. In the nomen- 
old Spanish forms with special dialect influence are the chief factors 
onstitute the difference between the new mixture and the Castilian of 

• 

it is especially in the verb that we note the most striking charao- 
cs both of a stage of language older than the present Castilian and of 
itensive play of dialect power. 

! most interesting peculiarity of the verb formation is seen in the future 
which is built up almost exclusively in the regular periphrastic man- 

the Romance languages, save that the component elements are not 
d together, that is, the auxiliary is kept distinct from the infinitive 
i relational (Uy so that we have ha de hablary ha de «er, etc. It is thus 
ive the special idiomatic futures that represent "duty, intention, 
t, possible possession," passing over sometimes into a state of verbal 

which does not bear these special significations. There are only a 
Tew infinitival types in this whole play where the parts are bound 
ler into a single whole, and these simply serve to denote indefinite 

conditions without any limiiSitions whatever. 

the new word-building of this dialect we find the same modes of 
lure which come up in the adaptation of Teutonic roots to Romance 

But with all the changes of both phonology and morphology we do 
tve the dialect character of the " Giieguence " so well established as in 
ntax. It is here especially that we find the extended influence in 
Q cases of the native idiom and again witness more directly than any 

else the strong drift towards a strictly agglutinated form of language 
ich all flexion has disappeared and where nothing but the context 

us in trying to discover the thought of the writer. 
8 paper will be found in full in the forthcoming number of the Ameri" 
mmai of Philology. 



On the Angelology of Hernias. Bj J. Rbndsl Harris. 

There is a passage in the Shepherd of Hermas, Vis. iv, 2, 4, which has 
occasioned a great deal of perplexity to the commentators. Hermas is met 
by a fierce beast with a parti-colored head, which beast symbolizes an impend- 
ing persecution or tribulation, and makes as though it would devour him. 
But the Lord sends his angel who is over the wild beasts, whose name is 
Thegri, and shuts the mouth of the creature, that it may not hurt him. 
Oeypi according to Gebhardt and Hamack is ' nomen inauditum ' ; it appears 
in the Vulgate lAtin as Hegrin, and in the Palatine version as Tegri, The 
Ethiopic translation has T6g6ri. Jerome seems to have read Tyri since in 
his comments on Habac., 1, 14, we have "ex quo liber ille apocryphus stul- 
titise oondemnandus est, in quo scriptum est quemdam angelum nomine Tjrri 
prseesse reptilibus." Much ingenuity has been expended over the origin of 
the word and in particular the following is the solution of Franciscus 
Delitzsch, as given in Gebhardt and Hamack's edition : " Si sumi possiti 
Hermam nomen angeli illius ex angelologia ludaica. hausisse, quie angelos 
maris, pluviie, grandinis, etc., finxit iisque nomina commentitia indidit, Oeypl 
idem est quod ^'??0(^'l^?i) inatimtdaiory h. e. angelus, qui bestias (contra hom- 
ines) instimulat atque, si velit, etiam domat (Taggar = dissidium, disoordia ; 
cum 1 = Tigrl, quod bene transcripsit H. : '^eypi)y etc." 

I assent to the Hebrew origin of the name, but am unwilling to explain 
a ' nomen inauditum ' by a ' nomen vix auditum.' A more simple solution 
suggests itself; if for B we write cr, according to the confusion common in 
uncial script, we have ^ypi for the name of the angel ; which immediately 
suggests the root "^l^y to close. The angel is the one that doses or skuJts^ 
This is immediately confirmed by the language of Hermas, 6 icbptoc aKi<rTet?.ev 
rdv &yyeXov avrw rdv M top B^piuv bvray ov rd 6vo/id kariv Bey ply koI evifpa^ev 
rd ardfta avroif tva fi^ ae ^v/idvy. 

If any doubt remained as to the correctness of this solution it would be 
swept away by reading the passage in Hermas side by side with the LXX of 
Dam, vi, 23 : ^ Bedg fiov aniaret^^v rbv hyyehxv avrov kqI evifpa^ev ("VW) rd 
ordfiara ruv Xedvruv koX ovk iXvfafyvayrd fu. 

The curious parallelism of the language employed in the two passages is 
decisive as to the etymology, and further we may be sure that the language 
of Hermas is an indirect quotation from the book of Daniel. 

The result arrived at is an important one in many respects, and has a pos- 
sible bearing upon the genealogy of the MSS. and versions of Hennas ; so 
far as we are concerned we may simply say that those copies and versions 
which read Beypl or any variation of the same bear conclusive marks of a 
Greek orig^inal. It might seem unnecessary to make such a remark, but the 
fact is that grave suspicions have been thrown out in some quarters as to 
the character of the original text of Hermas. Upon further consideration 
I am inclined indeed to conclude that all the versions came from an original 
copy which read Beyply for even the Vulgate Latin which has Hegrin seems 
to have arrived at it by dropping the reduplicated T in the words NOMEN 
ESTTHEGRI. There is however, another way in which the Latin variant 
might be explained ; for, as Dr. Haupt points out to me, we have a similar 
transformation in the Hebrew 0'J")op (2 Kings, xviii, 34), which appears in 
Berosus as Z/oTrapa, in Ptolemy v. 18 DiV^pa, but in Pliny vi. 123 as Hip- 
parenum. 



Paul de Lngarde : Woher stammt du * der mathcmateker 7 GOtt. gel. Anz., 1882, 
Prof. Paul Uaapt was ao kind as to call my attention specially to this article. 



Historical sketch of S]rriac Literature and Culture. 
Bj A. L. Frothingham, Jb. 

[Abatrmct of two papers read before the Society for the study of Shemltie Philology. 
January 18 and February 28 j. 

The Syriac language is of especial importance from the position which it 
took at the time of two great religious revolutions : the conversion of the 
East to Christianity and the rise of Mohammedanism. In the first case it 
became the sacred language of the converted Eastern peoples^ and in the 
second it was the means of communicating Greek culture to the Arabs. 

During the early period of Christianity Syriac came into general use 
among the converts of Armenia, Persia, Arabia, and was even propagated 
by colonies to Hindustan and Cliina. This universal use was facilitated by 
the fact that versions into Syriac of nearly all tlie works of the Greek Fathers 
were made at early dates : in fact many of their important writings have 
been preserved only in Syriac, e,g. Melito, Ambrose, Hippolytus, Theophania 
and Martyrs of Palestine of Eusebius, Festal Letters of Athanasius, &c 
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The earliest work of importance is the version of the Bible called Petkiiia, 
probably made at the beginning of the second century. Bardesanes and his 
son Harmonius, and Tatian the Assyrian are important writers of this 
century, and in the following, Mani wrote mostly in Syriac, as we know 
from many Eastern and Western authorities. 

The fourth century was the golden age of the literature, when the language 
obtained a settled standard of taste, especially under the influence of the 
numerous writings of Ephraem. 

An impulse to literature and learning was given by the Nestorian con- 
troversy in the fifth century which heresy was so vigorously supported by the 
famous " School of the Persians '' at Edessa, that it was closed by orders of 
the Emperor Zeno (489) and its professors transferred their penoJUs to 
Nisibis and Seleucia in the Persian Empire. 

Connected with Nestorianism was the influence that Greek learning 
began to acquire over Syria, which led to the close study of the best writings 
of antiquity, favored by the leaders of the schools or universities. These 
universities had a great influence, not yet sufliiciently appreciated, on the 
tendencies of the age; they were numerous and existed not only in the 
cities but attached to the principal monasteries. Their privileges were 
great and they were generally quite independent. The most noted were 
those of Edessa, of Nisibis for theology, and of Grandisapur for medicine : 
the great majority provided for a general liberal education. It is recorded 
that the students at Nisibis under Hanan (sixth century) numbered fully 800. 

The sixth century was a period of great literary activity: the most 
prominent writers were James of Sarug and Philoxenus of Hierapolis, both 
belonging to the Monophysite sect. Now, for the first time, was attention 
given to the writing of history. Material was at hand in the precious archives 
of Edessa which existed from the beginning of the Christian era : some use 
was made of the documents there preserved by the anonymous Chronicle of 
Edessa (c. 540). The histories of Zacharias Bhetor and John of Asia are of 
value, especially for Eastern history. 

An abrupt change was brought about by the Mohammedan invasion, 
which, although it by no means put an end to the literary activity of 
Syria, yet strongly influenced its development by the gradual extinction of 
the Syriac language among the people. The influence of Arabic began to 
be felt almost immediately after the conquest, although, of course, first in 
administrative and conunercial cientres. 

In order to guarantee the purity of Syriac, the school of purists founded 
by Jacob of Edessa (710) found it necessary to establish a standard of taste 
and to express by written signs the mechanism of voWel pronunciation, 
until then left unexpressed. This movement was accompanied by an 
increase of Greek influence ; and the combination of this with the gradual 
inroads of Arabic soon marred the idiomatic beauties of the language. 

The Syrians had already become divided into two great camps, the 
Nestorian and the Monophysite or Jacobite, and each had its great centres of 
education and special literature. The influence of the Nestorians was 
greater, especially with the Arabs. 

At this time many schools are founded by Syrians at Bagdad, and to 
^ese the Arabs flocked to learn the wisdom of the Greeks. From the eighth 
to the tenth century the Christian Syrians are the acknowledged masters of 
the Arabs : many like Honain, Isaac, John bar Mesue, &c., obtain fame by 
translating the Greek standard works on philosophy, medicine, mathe- 
matics, astronomy, geography, mechanics, &c. The Khalife of the dynasty 
of the Abbassidae gloried in their munificent patronage of Syrian learning : 
the royal physician was invariably a Syrian, also the royal treasurer and 
other officers, and even governors of cities and provinces. 

While Syriac literature declined in taste it acquired more scientific 
tendencies. Philosophy became one of the principal studies: that of 
Aristotle was mainly followed and many commentaries were made of his 
writings. Grammar and lexicography also began to receive considerable 
attention, and at first Greek and later Arabic models were followed. His- 
torical studies also assumed more importance : Jacob of Edessa, Dionysiiis 
of Tellmahre (c. 775), Thomas of Marga (IX), Michael the Great (1090), 
and Gregory Bar'ebraia (XIII), form a long chain of writers on history who 
are recognized as of standard value. 

Since the tenth century Syriac learning had fallen very low: in the 
thirteenth the Patriarch Bar'ebraia made an attempt to restore life to it, but 
even his scholarly genius, though embracing all branches of learning, did not 
succeed. 



T. L. Beddoes, a Survival in Style. Bj Hsnrt Wood. 

[Abstract of a paper read at a meeting of the Univeraity Philological Anodalion, 
NoTember 2, 1883]. 

The man and his writings are so nearly forgotten, and copies of his works 
so scarce, that the article gives a few particulars of his life as an introduc- 
tion. These serve also to explain in part the fiict that Beddoes* writings, 
in spite of the laudatory revievrs which even the earliest of them forced 
from every critic who took the trouble to read them, never really im- 
pressed his own age, and have been regarded as lying outside the range 
of English dramatic literature, the productions of " a strayed singer." The 
article is not further concerned with the faultiness of this traditional liter- 
ary estimate of Beddoes, which sufficiently appears in the course of the 
investigation. Its object is to show that the style of Beddoes* writings (aside 
from certain peculiarities) is in the national and historical sense thoroughly 
English : a remarkable example of the survival of the main characteristics 
of such a style, in undiminished vigor, in the nineteenth century. For con- 
venience of comparison, the Anglo-Saxon epic poetry and Shakspeare are 
taken as representing the two most important periods, and the similarity d 
Beddoes' style is shown in detail. The question of constructive power, or of 
the general canons of style is not entered upon, the comparison being mainlj 
one of figures of speech. It is not assumed that Beddoes completely represents 
his own age. But on the other hand, his own letters and the character of 
his works prove him to be no imitator nor Shakspeare reviver, his vocabu- 
lary and constructions are thoroughly modem, and he profoundly admires 
three modem poets, Shelley, Wordsworth, and Keats. The comparison of 
Beddoes* style, or of any strong English style, with the intensely subjective 
Anglo-Saxon epic-lyric style has its difficulties, but it is plain that the 
prime characteristics of the A. S. metaphor recur in a marked degree in 
Shakspeare's and Beddoes* use of that figure, while the two latter agree sur- 
prisingly in their handling of the simile, which the A. 8. scarcely used. 
An extended list of epithets, or kennings, is given from Beddoes, and with 
them are compared similar ones from Shakspeare, the A. S. Genesis, 
Exodus, Beowulf, and from Old Norse. A very close coincidence is revealed, 
and in many instances both Shakspeare and Beddoes are found to be as 
Anglo-Saxon as are the Anglo-Saxons themselves, in r^^ard to the nature 
and scope of their epithets. 

The article of which the foregoing is an abstract is published in full in 
the AvMTi4XLn Journal of Philology^ Vol. 4, No. 16. 

The concluding part, treating of fully expressed metaphors, similes, etc, 
will appear in Vol. 5, No. 18. 



MATHEMATICS. 

A Note on Partitions. By G. 8. Ely. 

[Abstract of a paper read at a meetiDg of the University Mathematkal Hociety, March 
19, 1884]. 

From the partitions of any number, n, can be formed the partitions of 
n -f- 1, by the addition of a unit to each of the parts of each of the partitions 
of n, which is leas than the previous part. Thus, for example, from the par- 
tition of 10, . . . 5, 2, 2, 1, can be generated the following partitions of ll — 
6, 2, 2, 1; 5, 3, 2, 1 ; 5, «, 2, 2; 6, 2, 2, 1, 1. 
Then it is evident that any partition of n, will, in this way, generate as many 
partitions of n + 1, as there are parts of different values in the given parti- 
tion of n, plus one : and that any given partition of n -f- 1, will be generated 
from the partitions of n, as many times as there are parts of different values 
in the given partition of n + 1. It is furthermore evident that if two par- 
titions of n are conjugate, the partitions of n + 1, which are generated from 
them, will be conjugate. 

If the total number of partitions of n be of parity opposite to the total 
number of partitions of n + 1, then there has been a gain in the number of 
self-conjugate partitions of n + 1, over that of n, provided that n is greater 
than one. Passing from 1 to 2 there is evidently a loss in the number of 
s. c. p. (= self-conjugate partitions). But in any other case than n = 1, let 
us consider a s. c. p. of n. The point at the end of the principal diagonal 
and the points immediately adjacent to it must have one of the two forms : 
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where the dotted line is the principal diagonal. In the first case we can 
place an extra point at the end of the diagonal and thus generate a s. c. p. 
of n -|- 1. In the second case we maj place an extra point at the end of the 
first line and remove the point from the end of the diagonal and place it at 
the bottom of the first column : and thus generate a s. c. p. of n 4~ I* Thus 
it is evident that every s. c. p. of n maj be used to generate a s. c. p. of n + 1| 
and from the manner of generation it is evident that different s. c. p.'s of n 
will generate different s. c. p.'s of n + 1. Thus the two s. c. p.'s of 8 are 






which generate the s. c. p.'s of 9, 






• • • 

• • • 

• • • 



Therefore the number of s. c. p/s of n + 1 cannot be less than the number 
of 8. c. p.'s of n (n > 1). Therefore when the parity of the whole number 
of partitions changes in passing from n to n + 1, there is a gain in the num- 
ber of s. c.< p.'s (n > 1). And in such a case the gain must be a gain of an 
odd number of s. c. p/s. It is of course possible that there should be a gain 
in the number of s. c. p/s in passing from n to n -(- 1 where the parity does 
not change, but such a gain must be a gain of an even number of s. c. p.'s. 
For example, in passing from 23 to 24 the parity does not change, but there 
is a gain of two s. c. p/s, i. e., from 9 to 11. 

If we examine Euler's table we see that the parity of the whole number 
of partitions changes in passing from 2 to 3, from 7 to 8, from 11 to 12, from 
14 to 15, from 16 to 17, from 18 to 19, from 19 to 20, etc Hence as 2 has 
no s. c. p., the numbers from 3 to 7 inclusive must have at least one s. c p. 
each ; from 8 to 11 at least two each ; from 12 to 14 at least three each ; 15 
and 16 at least four each ; 17 and 18 at least five each ; 19 at least six and 
20 at least seven. Constructing the s. c. p.'s by the method which Dr. Dur- 
fee has given we find that 20 has just seven s. c. p.'s. Hence the numbers 
from 2 to 20 have just the number of s. c. p.'s which has been given. 



Uoicursal Curves of Degree n + I'm n-flat Space. 
Bj G. BissiNQ. 

[Abstract of a paper read at a meeting of the UnlTertlcy MathemaUcal Society, Mandi 
19, 1884J. 

The relation connecting the parameters of the points of intersection of a 
plane unicursal cubic and a right line is known. Taking then, by analogy, 
the unicursal curve of degree n + 1 in n-flat space, 

«r/ = cy,ltf» + l + cy,,i«» + t-|-...a^,^^, ( j= 1, 2 , , . n + 1), 
we wish to find the k conditions that n-\-2 — A; of its points, say ui, n%, , , 
un-^t-k, should lie in an n — A; flat; (A= 1, 2...n). 

I define Ai^ At ,,, An^% as the determinants of order n + 1 obtained by 
omitting respectively the first, second . . . n + 2d column from the matrix 
of the coeflSdent of the above system of n -{- 1 equations, and {uj)i as the 
soms of the homogeneous products of ui, tit . . . u/ . . . uz taken j at a time. 
The k conditions are then 

-4, -f-^i(tti)» + t-» + ^l(tli)« + i-» + ...^n + l-»(ttn+l-*)n+l-» = 0, 
-4t-|--4i(tt,)» + t-» + -44(tti),H.l_lr+...^,H.4_*(ii^ + ,_t)»^.l_»=0, 



To prove this for 4=1, take as the equation of the n — 1 flat, 

h^\ -h 1%H + . . . ^ + iin + 1 = 0. 
Substituting herein for the x*s their values in terms of u, we get 

From this we obtain at once by definition of (a/)/, 

(«,+0«+i=(-)-+'?fe^V 



= 0. 



Now it is evident that we shall obtain the desired relation between th« 
It's by eliminating the Ts from this system of equations. The equations being 
linear in the fs the eliminant is a determinant which, upon interchanging 
rows and columns, may be written 

ait + a;i(«i) aii — aii(iit) . . . ai,n + id=aii(ttn + i) 
afi + ati(Mi) aM--ati(«i) . . . ai,n+i d=ati(«n + i) 
a» + aii(«i) aj3 — aii(«i) . . . ai,n+td=aji(m» + i) 



= 0, 



(n + 1) rows 

where the bracketed it's are to have the suffix n -f~ 1 attached. This deter- 
minant, however, evidently reduces to 

Ax 4- ^t(tti)n + l + ^i(Mi)n + l + . . . -4n+l(tln + l)n + l = 0, 
which is then the relation connecting the parameters of any n -|- 1 points 
which lie in an n — 1 flat. 
Solving this equation for t(«+i we get 

— [At + -4i(tt|)n + A4{n%)n + . . . -4n + l(ttn)«]ttn + l = 

Ai -(- At(ui)n + At{u%)n + . . . ^n + l(«««)«. 
Now, in general, n points determine an n — 1 flat, and therefore for a 
definite system of values of ui, tft . . . Un we get a definite value of t(«+i. 
I^ however, these n points lie in an n — 1 flat, there are an infinity of n — 1 
flats passing through them which therefore cut the curve in an infinity of 
points, and we can have no definite value of «n + 1* The two conditions 
that the n points ui, «t . . . Un should lie in an n — 1 flat are, therefore, 

-4| +-4i(tt|)n + . . . -4n + i(ttn)n= 0, 
A% + At{ui)n + . . . -4» + i(iin)» = 0. 
And so on in general. 
I add that Mr. £. Weyr has obtained these relations for the case n = 3. 
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Additional Notes on Icaria. By Albsbt Shaw. 

[Al>8tract of a paper read before the Seminary of Hittorical and Political Sdenct, 
March 21, 1884]. 

In the UniversUy Circular for November, 1883, the writer gave an abstract 
of a paper on the career of ^tienne Cabet, the French communist, and the 
founding of the Icarian Community, the history of which was traced from 
its disastrous experience in Texas and its brief residence in New Orleans, 
through the period of its successful existence at Nauvoo, Illinois, to the 
quarrel and division of the community, and the unhappy death of Cabet in 
St. Louis in 1856. The present paper continues the story of Icaria from 
1856 to 1884. The minority, 180 in number, who had followed Cabet from 
Nauvoo to St. Louis only a week before their leader's death, were left in 
sorry straits ; but they resolved unanimously to persevere in their enter- 
prise and remain together. They purchased an estate called Cheltenham, 
in the suburbs of the city, and were known as the " Cheltenham Commun- 
ity.'' Their men were tailors and shoemakers, and worked in the city. 
The Community was weakened by a disagreement between those wishing a 
democratic and those wishing a dictatorial government. The civil war gave 
the finishing blow, and Cheltenham ceased to be. 

The majority, who had remained at Nauvoo, were left with embarrassed 
finances ; and the panic of 1857 forced* them to make an assignment of their 
property. They retained, however, a tract of land in Adams county, south- 
western Iowa, whither they removed, depleted in numbers and crushed by 
debt. Up to 1876 their story is a monotonous record of hardship, persever- 
ance, and gradual recuperation. In 1877 they were on a sound material 
basis and their prospects seemed flattering in every way. Just at this time, 
however, the Community was entering upon the crisis inevitably involved 
in transferring the enterprise to the hands of a second generation. There 
arose two parties, the old party, or conservatives, and the young, or liberal 
party. The latter advocated more vigorous propaganda and a freer policy 
in the matter of admissions. The difference had been accentuated by tho 
arrival of a number of French Internationalists, most of whom had been 
active participants in the Paris Commune of 1871 and all but one of whom 
joined the young party. Amicable adjustment failing, the young party 
carried the strife into the courts and succeeded in obtaining a nullification of 
the charter of incorporation, on technical grounds. The estate (of nearly 
2,000 acres) was divided between the parties and they re-organized into two 
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ftotonomous commanes, the young party securing the name " Icarian Com- 
munity " and the old party adopting the title " New Icarian Community." 
The paper proceeded to describe the industrial organization and social life 
of the two communities as seen by the writer on \\saXA paid in May and Octo- 
ber, 1883. The community of the old people is small in numbers and does 
not give great promise of growth. 

Several members left the young party about 1880 and went to Cloverdale, 
Sonoma Co., California (near San Francisco), where they purchased a fruit 
farm and arranged for the development of a large communistic society on 
Icarian principles. The remaining members of the Iowa party of the 
young people have now formed a contract of union with the California 
Icarians, and are about moving thither. This new colony bears the name 
" Icaria-Speranza," the latter name being added in honor of the distin- 
guished socialist and philosopher Pierre Leroux, who wrote a sketch of an 
ideal society which he entitled ** Speranza," and whose nephews formed the 
nucleus of the California colony. Fruit-growing seems a business peculiarly 
well adapted to a communistic society of Grallic origin, and the future history 
of '' Icaria-Speranza " will be awaited with interest. The remaining por- 
tion of the paper contained a series of personal sketches of various Icarians 
of the past and present, many of whom have been remarkable characters 
and have had curious and noteworthy careers. Among those described are : 
A. A. Marchand, J. B. Gerard, A. Picquenard, P. J. Favard, M. Mercadier, 
Eugene Mourot, £mile Fugier, £. F. Bettaniet*, Antoine von Gauvain, A. 
Souva, &mile Peron, J. Laforgue, A. Tanguy, 8. Dereure, Charles Levy, 
Jules Leroux (p^re), Pierre Leroux (fils) and Jules Leroux (fils), Adam 
Dehay, and Simile B4e. 



The Beginnings of Connecticut. By Gharlxs. H. 

LXYBBMORB. 

[Abstract of a paper praaented to the Historical and Political Science Association, 
If arch 28, 1884]. 

I. — The Dutch and the Pilgrims, In the valley of the Connecticut river 
Dutchmen and Englishmen first wrestled earnestly together for the posses- 
sion of the New World. The colony of Plymouth became, in the main, a 
trading corporation, reaching out one hand to the Kennebec and the other to 
the Connecticut. Still more exclusively upon an economic basis was the 
settlement at Manhattan. Dutch traders blazed the way where Englishmen 
afterwards followed. After Adrian Block's interesting voyage of explora- 
tion in his American-built yacht, "The Unrest," there are accumulating 
evidences of the presence of Dutch traders and settlers upon the " Versch," 
or Connecticut river. Of these evidences New England hbtorians have either 
been ignorant or contemptuous. Out of the invaluable treasures of the 
Holland Documents proofs are drawn of a Dutch settlement upon the river 
80 early as 1623. The deposition of the Walloon, Catelina IVioo, in 1688 
concerning the fort at "Harford river" is especially important. When 
Isaac De Rasier headed an embassy from Fort Amsterdam to Plymouth in 
1627, and smote upon the ears of the quiet villagers with " a great noyse 
of trumpeters," the Englbh obtained their first knowledge of the Connec- 
ticut valley, and were invited to share it with the Dutch. The English 
were also urged to visit the river by Indians, one of whom " had lived in 
England with Sir Walter Raleigh." In the correspondence between the 
two English colonies, and with the agents of the Lords States-Oeneral 
upon the question of jurisdiction, the Massachusetts Bay Colony played the 
part of the dog in the manger. In 1633 Plymouth was at Windsor, side by 
side with New Amsterdam in the race for pelf and peltry. The influx of 
Massachusetts emigrants soon after crowded both the rivals to the wall. 
The correspondence between Governor Bradford and the Massachusetts 
authorities shows too much ill-temper for the successful preservation even of 
the usual devout forms of expression. Plymouth colony had planned to 
remove bodily to the lands thus wrested from her. But of contention she 
had already had enough at Kennebec. It was feared, as Hubbard says, 
that " they all and the Gospel might be brought under the reproach of 
cutting one another's throats for beaver." David Peterson DeVries* 
account of his visit in 1639 to the Dutch fort, " The Hope," at Hartford, 
afibrds a lively picture of the numerous undignified squabbles between the 
Dutchmen and their English neighbors. There is an amusing story of the 
international fraternizing over a feast of cherries at the Dutch fort, and of 
the escape of a drunken Englishman from the whipping-post on account of 



that temporary era of good feeling. The Dutch cherry trees nnfortunately 
could not bear fruit all the year round. Ill-feeling increased in intensity 
until the seizure of the fort in 1653, and its sequestration two years later. 

II. — The MagsachtueUs Bay Colony at CbnneeUcuL Out of a political and 
religious fermentation which pervaded every portion of the MasBachusetti 
Bay Colony, there arose a social element, demanding democratic reform in 
the State, and Separatist reform in the Church. The political defeat of 
Winthrop and the colonization of Connecticut were two prominent resolti 
of the new movement. The central figure in the popular party during the 
conflict was the Rev. Thos. Hooker, the father of Connecticut. He wia 
self-centered, magnetic, and a firm republican. In mildness he was sur- 
passed by the even-tempered Winthrop, but his warm sympathies in^ired 
him with a belief in the People that seemed foolish to the sagacioos 
Governor. In public spirit and tolerant dbposition he shows to advan- 
tage by the side of his rival, " the flexible Cotton." Against the conception 
of Roger Ludlow's character embodied in the new edition of Bancroft's 
" History," a protest must be filed. The testimony of his own life proves 
him to have been a selfish, ambitious, vindictive num, doomed to be 
rejected in the end by both Massachusetts and Connecticut. The demo- 
cratic tendencies which are traced throughout Connecticut's constitutional 
development provoked much dolorous moralizing from Winthrop, who 
mourned that Mr. Hooker's work must " lack the blessing." Connecticut's 
treatment of Indians deserves a special word of commendation, ^uch his 
been the magic force of legend and of poetically inspired school-historiei^ 
that, for a century, the youth of America have heard, with awe and shame^ 
the voices of the Delaware redskins, chanting " We will live in love with 
W^illiam Penn and his children, so long as the sun and moon shall shine." 
More than one colony surpassed Pennsylvania in a policy of kindness to the 
savages. Connecticut Indians live to-day upon lands that belonged to 
Sachem Uncas. During the contentions with Massachusetts that ensued 
upon the quarrel with Magistrate Pyncheon of Springfield, Connecticat 
appeared as the first American champion of the doctrine of " Home-instmc- 
tions to representatives." A view of the economic life of the colony down 
to the time of the Revolution justifies that impression of slow and sore 
growth which is suggested in Connecticut's sobriquet " The land of steady 
habits." 

III. — The Colonies of New Haten and Saybrook, A survey of the earl/ 
fortunes of New Haven and Connecticut reveals the former declining from 
affluence to comparative poverty, while Connecticut rises from distress to 
comfort and power. The causes of these phenomena are to be found, not in 
New Haven's peculiar polity of the Church and State, but in economic 
conditions, in the fruitless endeavors to build a commercial metropolis on 
the edge of a wilderness. The complete history of the Saybrook Colonj 
has never been written. The story is one of attempts, not of realizations. 
It was the only endeavor to colonize Connecticut under English chartered 
rights. The prospects of the colony and the purposes of its owners, Saj 
and Sele,' Pym, Hampden, Saltonstall, and the rest, varied with the 
fluctuating fortunes of the Puritan party in England. The first settlement 
was made, not at Saybrook, but at Windsor, in 1635, by Sir Richard 
Saltonstall's company. The letters of the knight bear abundant witness to 
the utter overthrow of the new foundation by the in-rushing tide of Massa- 
chusetts immigration. His just claims were finally satisfied in 1641 
Massachusetts tried to use the Saybrook colony as a lever for weakening the 
independent position of Connecticut. The younger Winthrop's authoritj 
as Governor of Saybrook facilitated this purpose — until the time of the 
arrival of Col. Fenwick. Fenwick's expectations became disappointment!^ 
and, in 1644, after a separate existence of nine years, Saybrook was absorbed 
by the colony of Connecticut farmers. 
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List of Coleoptera found in the vicinity of Baltimore. 
By O. Lugger. 

[Abstract of a paper read before the Baltimore Naturalists' Field Club, Januarj 16, 18S4]. 

Although lacking a large river, the banks of which have proven every- 
where such an excellent field to collect s|)ccimens of natural history, and 
which are always rich in species of beetles, the vicinity of Baltimore is by 
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ians an anfavorable locality for coleoptera. Nearly every variety of 
id Burfiice can be found within a short distance from this city. High 
ooded hills with steep or gently sloping sides ; broad valleys and nar- 
ivines, with many streams and thousands of springs ; rocky hill-sides 
ndy spots abound everywhere, and produce all the necessary conditions 
e existence of animal and vegetable life, thus affording a very rich 
9r the collector. The districts along our tidewater again are the homes 
ay species not found elsewhere in this vicinity. 
the usual methods of catching beetles have been resorted to. Sieving, 
ig, sweeping, and the different traps in vogue among coleopterists^ all 
produced their share of species in the following list. They have 
een bred in cages constructed for this purpose. By collecting very 
in spring and late in autumn, and even during sunny days in mid- 
:, many species were obtained that belong to the Canadian fauna, and 
otherwise could not be found in this vicinity. 

\ following list is the work of eight years' collecting, and contains 2259 
s. It includes by no means all the species that can be found in this 
I, and judging from those found near Washington, fully 700 more 
e found in time. 

} arrangement of families followed in this list is that of the late Dr. 
ite and of Dr. Horn, published two years ago by the Smithsonian 
ution. 



mHiet, Oen, Sp, 
>lldle. 2 25 

38B« ••••••••• ••• Oh ^Oo 



idK 



2 6 
14 46 



t<JUD 

dc 2 6 

philidsB 13 87 

enidsB. 2 11 

aida 18 26 

Uoidse 65 204 

Dterygidfld.. 5 5 

.... 3 6 

.... 5 6 



» 17 33 



7 
7 



ride..., 
phidse., 
ellidffi., 
yrhids .... 

dm 

dn M. 

•didoB 2 

i» 9 

phAKidse.... 7 
>phagide ». 
stidflB 7 



11 
24 



ids. 



11 16 

2 

22 

8 

16 

16 

18 45 



FhmiiieM, Gen, S^, 

NitidiilidsB 20 43 

Trogoeitidee~ 4 lu 

Monotomidn 4 8 

Utbridiidse 3 7 

DerodontidoD 1 1 

Byrrhidffi 4 6 

Georyssidee.. 1 1 

ParnidfiB 6 10 

Heteroceridfls...... 1 3 

DascyllidiB 10 22 

Rhipiceridffi 2 8 

EUt«rida .^. 85 106 

Throscidee 2 3 

BupretUdsB... ...... 17 68 

LampyridflB... 24 65 

Malachiidee... 5 12 

CleridiB 12 29 

PtiDidsB 21 31 

Cnpeaidee........^. 1 2 

CioidflB „ 4 6 

Lucanidee 6 6 

ScarabeeidiB... ...... 43 143 

Spondylid8B.« .... 1 1 

Cerambycidse. 74 163 
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ChrysomelidoB.. 

BruchidflD.. 

Teoebriouidee 

Lagriidee 

Melandryidse 

Pythidse 

Oedemeridse 

CephaloidiB 

Mordellidse... 

AnthicidiB 

PyrochroidflB 

Heloidffi 

RhipiphoridsB 

Khinomacei idee 

RhyDchitidsB 

AtteUibidse ».. 

OtiorhynchidsB 

CurculionidsB.. 

BrenthidsB. 

CalaodridsB 

Scolrtide 

Autnribidn 



67 190 

2 15 

35 69 
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17 
2 
4 
1 
6 
9 
2 
8 
3 
1 
4 
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17 
3 

26 
2 
8 
1 

40 

28 
4 

14 
6 
2 
9 
8 



12 12 

61 166 

1 1 

10 22 

19 82 

9 15 



71 families, 857 geD., 2259 ap. 



PETBOGBAPHT. 

-eliminary Notice of the Gabbros and associated 
nblende rocks in the vicinity of Baltimore. By G. 
Williams. 

riew of the limited number of occurrences of typical gabbro which have 
ar been described within the United States, it may be interesting to 
f notice two well marked types of this rock that are to be found in the 
diate vicinity of Baltimore. Inasmuch as their mode of occurrence 
ises to throw additional light upon one of the much mooted questions 
haean geology, viz: the origin of lenticular bodies of hornblende rocks, 
en interbedded in the old gneisses, the full description of these gab- 
which their geological importance warrants, must be postponed until 
e complete study of their field relations is possible, 
irregularly oval area to the west and northwest of the city of Balti- 
whose greatest length, extending from the Patapsco River to Smith's 
le, is about 10 miles and whose greatest width is about 6 miles, is covered 
1 compact black rock, locally known as " Niggerhead." Although at 
ight this all seems to be alike, a more careful examination reveals the 
hat there are three altogether distinct kinds of rock within this area, 
r the most common of these is a very compact mixture of dark green 
»lende and anorthite, which frequently shows unmistakable signs of 
Scation. Associated with this rock, which we will call an anorthite 
bolitej is another of a dark purple color and quite massive in its 
cter. This latter is most frequent toward the centre of the area, its 
xposures being along the line of the Western Maryland Rail Koad 
Mount Hope. It seems to occur in irregular patches of all possible 



dimensions, alwajB surrounded by the amphibolite, between which and it 
there is never a sharp line of contact, but everywhere a gradual transition. 

A microscopic examination of the purple rock from all the principal 
points of its occurrence shows that it is an exceedingly fresh, fine grained 
mixture of triclinic feldspar, diallage and hypersthene, with accessory 
hornblende, magnetite, apatite, and very rarely olivine. Its structure is 
altogether granular or granitic, and the rock is therefore to be defined as a 
hypersthene gabbro or hyperiU. The feldspar was isolated and proved to be 
from both an optical and chemical examination, bytownite, a member of the 
triclinic series between labradorite and anorthite. It is not otherwise* 
remarkable, except for the presence of beautiful inclusions, so characteristie 
of the feldspar of gabbros. The diallage is without crystalline form, of a 
light green color in the section and devoid of all pleochroism. The 
hypersthene, whose orthorhombic character is easily proven in cleavage 
pieces, is strongly pleochroic, the colors being arranged as usual, and con- 
tains its characteristic inclusions in great perfection. Aside from these 
essential constituents there is often present a brownish-yellow hornblende, 
which is undoubtedly original and not paramorphic in its nature, as ie 
abundantly proved by \X& occurrence in the freshest and most unaltered' 
specimens, and the fact that it is of a totally difilerent character from the 
really paramorphic hornblende to be described farther on. 

The hornblende rock or anorthite amphibolite retains throughout the' 
entire area a constancy in its petrographical character quite remarkable for- 
a member of the cr3rstalline schists. The only observable differences are 
slight local variations in the coarseness of grain and distinctness of 
stratification. It always shows in a hand-specimen a satiny lustre, and is 
seen under the microscope to be composed of a triclinic feldspar and confused- 
aggregates of amphibole, possessing the green color, strong pleochroism, and 
all the other properties of common hornblende. The feldspar was isolated 
and found to be nearly identical with that of the gabbro, although in the 
special specimen examined, slightly more basic. In its chemical constitution 
and optical properties it agreed better with anorthite than with bytownite. 
Epidote was frequently observed in nearly colorless crystals, generally 
forming a rim around and projecting Itito the feldspar. Quartz is very 
rarely present, and never except in minute quantities. 

It will be seen at once that the association of these rocks is precisely 
similar to that at several well-known European localities, where they have 
of late been the subject of much careful study. Near Rosswein and Penig 
in Saxony lenticular masses of hypersthene gabbro occur imbedded in 
hornblende schists, and from their peculiar structure are called '^ Flaser- 
gabbros." Naumann regarded them as eruptive, but Stelzner, Credner, and 
Dathe consider them as metamorphosed sediments. Reusch has lately 
described the same association and structure at Bergen in Norway, where 
he considers the rocks to be metamorphosed lava streams and'tufia beds. 
Becke has also described the same formation in Austria. The Baltimore 
gabbro area gains therefore much in interest by its close similiarity to these 
classic European localities. 

Whether the shape of the maia^ of fresh hypersthene gabbro in the 
Baltimore region is as a rule lenticular or not, it is difficult to say. If they 
are, the great size of the larger ones and the steeply tilted position of the 
hornblende beds would cause them to appear rather as alternating banda^ 
and in the case of the smaller masses the close similarity in the general 
appearance of the two rocks and the absence of any sharp line of contact 
between them renders the assigning of any definite limits to such masses 
nearly impossible. The general impression conveyed is that of quite 
irregular patches of gabbro occurring in the compact amphibolite and 
everywhere passing by imperceptible gradations into it. 

The association of these two rocks is so intimate and the transition of one 
into the other so gradual, that the idea of the subsequent origin of the 
gabbro, as a mass intruded into the amphibolite, is out of the question ; on 
the other hand they both retain their essential characteristics throughout 
the entire area, in spite of their intimate mixture, with far too much con- 
stancy to allow of the supposition that they were originally intcrstratified 
sedimentary beds whose different constitution furnished, when metamor- 
phosed, these two different products. In fact the separation of these rocks 
has only a petrographical interest. Geologically they form one body as is 
shown, aside from their close field relations, by the great similarity of their 
chemical composition and the fact that the area they occupy is so sharply 
defined against the gneisses and mica schists which surround it. Whatever 
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may have been their primary origin, they are essentially the same rock, 
and the idea naturally suggests itself that one may be an alteration product 
(not however a decomposition product) of the other. Now the molecular 
change of hornblende into augite is known to take place only under drcum- 
stances of complete fusion, whereas no phenomenon is better known in 
petrography than the corresponding change under ordinary conditions of 
augite to hornblende. The identity of the feldspar in both rocks makes the 
only real difference between them, the replacement of the pyroxene 
constituents, diallage and hypersthene, in one by aggregates of green horn- 
blende needles in the other. The idea then that the hornblende was the 
paramorphic product of the pyroxene lay close at hand, and the study of 
several series of thin sections made from chips taken at very close intervals 
ftlong lines where the gradual transition of one rock into the other was 
especially manifest, have disclosed every step in this process of paramor- 
phosis with great clearness. The pyroxene at first becomes fringed with a 
aone of fibrous hornblende which is colorless inside like tremolite, but on its 
exterior edge is somewhat more compact and possesses the usual green color 
and pleochroic properties of ordinary hornblende. This process of altera- 
tion goes on until the pyroxene is altogether replaced by irregular aggre- 
gates of hornblende needles, those in the centre being colorless and those 
on the edge green. The inclusions of the pyroxene have now mostly 
disappeared but those of the feldspar remain intact. A short distance 
further away from the gabbro the hornblende aggregates have become 
altogether green and the feldspar no longer presents its peculiarly fresh 
appearance, the characteristic inclusions have disappeared, and it is filled 
with actinolite needles or fringed with epidote. This process, though the 
usual one, was by no means the only one observed. Sometimes the horn- 
blende, instead of being aggregates of compact green needles, retains that very 
fine parallel fibrous appearance characteristic of uralite. The process is also 
somewhat difilerent if the gabbro contained original brown hornblende, 
which resists the alteration longer than the pyroxene, although it also 
appears finally to go over into the green variety. 

The microscopical study of these two rocks, then, as well as their field 
relations, as far as these have yeff been deciphered, seems to indicate that 
they are essentially the sanl^ and that the gabbro was the original type. 
What their primary origin was it is difficult to say, but the sharp line of 
demarkation by which this area is separated from the light-colored gneisses 
and mica schists which surround it render it at least very possible that the 
whole was an eruptive mass, intruded as gabbro, and subsequently partially 
altered by paramorphism to anorthite-amphibolite. To this theory the 
more or less perfect schistose structure of the latter rock presents no serious 
objection. The great lateral pressure to which, as the microscope plainly 
shows, these rocks have been subjected would naturally have tended to pro- 
duce a schbtose structure resembling slaty cleavage. In fact this pressure 
may have been the very cause of the alteration of pyroxene to amphibole, 
which would account for the schistose structure being most manifest where 
this alteration is most complete. 

The third of the rocks mentioned as occurring in the particular area under 
discussion is altogether different in character from the two already described. 
In its freshest state it is composed largely of olivine together with consider- 
q|>le diallage and bronzite and very little feldspar. It may perhaps best 
be classed as an olivine bromite gabbro, although the almost total absence of 
feldspar in some varieties would throw it into the family of the peridotites. 
MacTQSCopically this rock appears as a dark brown base in which large 
plates of yellowish bronzite and smaller glistening crystals of black diallage 
together with a few scattered specks of white feldspar are readily detected 
with the unaided eye. Under the microscope the base is seen to be com- 
posed altogether of olivine and smaller grains op shreds of magnetite 
separated out in the process of serpentinization, which has always com- 
menced and some cases progressed very far. Neither the bronzite nor 
diallage present any marked peculiarities. Both are nearly destitute of 
pleochroism in a thin section, but are readily distinguished by their 
difference of size, color, and optical orientation. The feldspar is anorthite 
and is interesting as showing a rare form of alteration into some zeolite 
mineral instead of into calcite or kaolin as usual. This zeolite, whose exact 
nature has not yet been determined, forms aggregates of fibrous crystals 
resembling natrolite and is perhaps scolecite. This feldspar also exhibits in 
great perfection tlic border of actinolite (?) fibers, described by Tomebohm, 
produced by the mutual reaction between the olivine and feldspar sub* 
stance wherever these come in contact. 



This rock occurs at several localities within the gabbro area, generally in 
the form of narrow bands resembling dykes, though sometimes in masses of 
considerable size. It is often associated with serpentine which has plainly 
originated from its alteration, and suggests the idea that the large mass of 
serpentine forming the Bare Hills, about 7 miles north of Baltimore, may 
have also originated in the same way. At all localities where it is at all 
fresh the olivine gabbro retains its main character with great constancy. 
From the following chemical analysis of this rock by Dr. Leroy McCay oi 
the Green School of Science, Princeton College, it will be seen that it must 
be peculiarly subject to alteration. Besides its change to serpentine, it is 
seen sometimes to pass over into a light green talcuse rock, which also 
occurs alone in bands cutting the hypersthene gabbro, and whose presence 
in this form is thus explained : 

SiO, 41.00 

AltO, 7.58 

FetOi 6.99 

FeO 4.63 

CaO 10.08 

MgO 23.59 

N»iO .52 

00, 3.62 

H,0 4.73 



101.74 



This is to be regarded as only a preliminary notice of the gabbros a£out 
Baltimore. The writer hopes before long to publish a more detailed 
account of them with illustrations and a number of chemical analyses. 



On an excursion Map of Baltitnore and Us neighborhood. 

By A. L. Webster. 

At a meeting of the Baltimore Naturalist^ Field Club, March 19, 1884^ 
Mr. Webster made a report upon a map of Baltimore and its neighborhood 
soon to be published for the use of the students of the Johns Hopkins 
University, of which the following abstract has been prepared. 

From the first organization of this Club the want of an accurate and relia- 
ble map of Baltimore and its neighborhood has been felt by its members. 

The results of their excursions and studies have rolled up a large col- 
lection of facts of importance, relating to the distribution of plant and 
animal life, of physical and topographic peculiarities, and of geological 
structure. 

As notes on these items of interest have accumulated, the need of a 
comprehensive chart of the area under study has increased proportionately, 
but something more than a mere excursionists' guide is required, though 
this is a great desideratum at present. 

The classification and systematizing of material must be preceded by the 
accumulation of a vast number of facts the significance of which, when 
first presented, is frequently hidden or but hinted at, and only brought into 
relief by association with others subsequently developed. To prevent the 
loss of such facts, relating to the physical geography and natural history of 
the district, through misconception of their importance, a large central 
chart accessible to all on which to record by a system of cartographic 
devices each item as noted, is urgently required. 

As the delineation becomes more complex it will be beyond the power 
of a single map to carry the growing load of information, but by a division 
of the burden and a grouping of great classes of material on independent 
but similarly prepared base maps, a clear and comprehensive graphical 
statement can be preserved and a ready means offered of incorporating the 
new results of advancing study. 

With a view to ultimately obtaining such a store house for the fruits of 
the Field Club's labors a movement was recently made to search out 
existing maps of the city and its surroundings, to ascertain to what extent 
they supplied the deficiency and to determine upon the most feasible course 
toward the ultimate accomplishment of the perfected plan. 

A large number of maps of the city, the neighboring counties, and the 
state were examined without bringing to light any publication suitable to the 
ends noted. Sufficient scattered material was found, however, from which a 
serviceable map could be compiled. 



Aprii^ 1884.] 



UNIVERSITY CinCULABS. 



61 



A report to this effect was presented to the Trustees of the University 
with an urgent request for assistance. This was very kindly received and 
permission granted to have the work hegun. 

The area to be mapped lies approximately between latitudes 39®-06'-3(K^, 
39*'-28^-30^^ and longitudes 76*»-2l^-30^^ 76*»-51^^0^^ and is bounded 
by a square of twenty-five miles side, the centre of which is the city hall. 

Something more than one-fourth of this area has been covered by the 
accurate triangulation and plane-table work of the U. S. Coast and Geodetic 
Survey. The remainder has at various times been surveyed and mapped, 
with more or less accuracy, by numerous engineers ; the results of whose 
work are to be found in atlases of the city of Baltimore, of mai)y of the 
counties and of the state ; as well as in the form of wall-maps, pocket-maps, 
guides, etc., etc. With the exception of the work of the Coast Survey how- 
ever, the measurement of altitudes has generally been overlooked. 

It was also found that the U. S. Geological Survey is at present com- 
piling a map of the District of Columbia and adjoining country on a scale 
of two inches to the mile, with twenty foot contours. 

The area covered by thb work lies between latitudes 38°-47^, SQ^'-OS^, 
and longitudes 76*>-5(K,'77<»-18^ 

Its contiguity to our own limits and the desirability of mutual harmony 
in scale and general plan is apparent. 

With these facts in mind it was decided to have drawn on a polyconic 
projection with scale of 1 : 31,680., or two inches to the mile, a map taken 
from material furnished by published and official records of the U. S. Coast 
and Geodetic Survey. This drawing is to serve as a basis for the entire 
work, but in itself is to remain untouched until results of work of equal 



standard accuracy can be obtained to join with it. The computed geographi- 
cal positions of one hundred and forty-four points lying within the district 
have been furnished by the courtesy of the Survey. From the drawing a 
tracing is to be made to which material gathered from the most reliable 
published maps of the remaining area is to be added. By the kindness of 
the U. S. Geological Survey the reduction of these various plats to the 
uniform stiindard scale is being effected by the process of photography and 
from the resulting prints features desired are transferred to the tracing. 

Photolithographic reproductions of the finished tracing, reduced and 
properly mounted, will serve as convenient pocket-maps for use in the field. 

It is to be borne in mind that they will be merely the results of compilation 
from a variety of sources, the best however at present existing. Many 
errors will doubtless be found in them, due to inaccuracies in the originals, 
but it is for the correction of these errors that they are produced. 

The tracing is to be hung in an accessible place and items of interest to the 
various sections or corrections of detected inaccuracies, are to be made 
upon it or copies of it, from time to time, in accordance with a prescribed 
plan and system. It will accordingly represent the sum total of information 
collected up to date. 

As existing hypsometric material is worked over and new records made, 
contours will be introduced, and it is hoped another edition showing the 
topography in relief will be produced in the future. 

To the kind cooperation of the U. S. Coast and Geodetic Survey, the 
Corps of Engineers of the Army, the U. S. Geological Survey, and various 
friends much of the progress of the work is due. 
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VII* I>r. Billings* 8 Lectures on Municipal Hygiene. 

Dr. John S. Billings, Surgeon U. S. A., who has been for several years 
the medical adviser of the Trustees of the Johns Hopkins Hospital in respect 
to the construction of their buildings, gave in Hopkins Hall during the first 
half-year, a course of twelve lectures on Municipal Hygiene. The following 
abstract has been prepared by Mr. Albert L. Webster, Fellow by Courtesy 
of this University. 

Statistics clearly show a growing tendency on the part of the populace of 
this country to accumulation in cities ; the sanitation of cities, therefore, is 
the sanitary problem of to-day. Apart from all other considerations, the 
importance of exertion in behalf of the health of the city as a whole, com- 
mends itself to our consideration on the ground of individual, self-preserva- 
tion ; on the common business principle that it will pay. 

The annual number of deaths in Baltimore is now nearly 9,000, having 
been for the last two years over 2} per cent, of the population. If we can 
prevent only one-tenth of this — that is reduce the rate to 2J per cent., or 
22.5 per thousand, which certainly can be done, we shall save nine hun- 
dred lives, and get rid of one thousand eight hundred sick, who are a con- 
stant burden and expense. The money value of this is over a million dol- 
lars. The recent experience with small-pox cost the City Treasury over 
$90,000, to say nothing of the cost of the deaths, and of the sickness to 
individuals, or the loss to the business of the city, due to the prevalence of 
the disease. Yet this epidemic might have been prevented at compara- 
tively small expense. - 

The impulse given to the study of municipal hygiene during the last 
forty years is largely due to the increased consideration of vital statistics. 
The figures representing the mortality of a place, are not by themselves 
the best test of its sanitary condition, but they are, upon the whole, a very 
good test, and often the only available one. 

The importance of accurate and complete vital statistics is but slightly 
recognized in this country, and the dependent mortality rates accordingly 
open to more or less doubt. The most fruitful cause of error is connected 
-with the mode of estimating the average living population which has fur- 
nished the deaths for a particular period. 

The case of Baltimore illustrates the diversity of results attainable by 
different methods. The population of the city according to the United 



States Census of 1880 was 332,313. By consulting previous records and 
applying the ordinary method in use by statisticians, of reckoning pror 
portionate increase in corresponding intervals, the population, June 1st, 
1883, would have been 354,720. 

The City Health authorities believe these figures to be too small and 
refuse to accept the census of 1880, estimating the population at that time 
to have been 393,796, or over 61,000 more than the census, a deficiency in 
the latter, according to them, of over 15 per cent. Their estimate \» based 
upon the following considerations : 

'^ There are 80,000 registered legal voters in Baltimore ; five inhabitants 
to a legal voter is a fair and reasonable allowance, which would make the 
population 400,000. The census taken by the police, for our School Board, 
of children between the ages of six and twenty-one years gave 86,961. 
This would be a fair estimate of one-fifth of our population, making the 
same 434,805. . . . Again, there are 90,000 houses in Baltimore. Deduct 
10,000 for manufacturing establishments, warehouses, stores, and unoccq* 
pied dwellings, estimating five inhabitants to each house (a very low esti- 
mate), our population would be 400,000." * 

The results of an application of these same methods to the computation of 
the populations of other cities, and conversely the application of the usual 
methods of other cities to Baltimore, strongly concur in endorsing the figure 
obtained by the United States Census. 

From the consideration of vital statistics, the following facts are 
made clear. Large cities have a greater mortality than small ones, and 
the latter than rural districts. Cities are more dangerous to male than 
to female lives and especially is tliis so among children; an excess of 
female mortality belongs exclusively to rural population. The birth 
and death-rate is higher among the colored than among the whit^ 
population. 

A large city covers a large area and influences affecting mortality rates 
vary with different districts lying within this area. Thus, for Baltimore 
the mean mortality rates for the years 1879-81 inclusive, for the various 
wards was as follows — 



* A. R. Carter, letter in Sanilary Enginetr, Feb. I5th, 1881, p. 130. 
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Tabu Shomng the Population and Deaths by Waxdi of the OUy 

of Baltimore for Three Years. 



Wards. 


Total 
Population. 


Number ot Deaths. 


Ratio 


1879. 1880. 


1881. 1 Mean. 


per 1.000. 


1 
2 
8 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 

16 

17 

38 

19 

20 


27.191) 
14,«>97 
12,985 
9,521 
12,966 
15,402 
27,327 
14,250 
6,970 
9,533 
12,492 
14.747 
10.358 
11,206 
14,664 
19,867 
18,220 
29,037 
80,941 
20,532 


578 
294 
813 
202 
307 
433 
619 
806 
232 
230 
182 
270 
220 
258 
408 
445 
476 
653 
656 
536 


681 
417 
330 
205 
800 
406 
687 
846 
265 
244 
191 
268 
244 
809 
431 
486 
430 
638 
608 
555 


668 
489 
836 
226 
854 
429 
748 
808 
832 
202 
225 
293 
273 
836 
451 
699 
698 
679 
735 
635 


609 
400 
826 
211 
820 
423 
685 
820 
276 
225 
199 
277 
246 
801 
430 
610 
601 
657 
666 
642 


23.6 
28.4 
26.1 
22.2 
24.7 
27.4 
25.0 
22.5 
89.6 
23.6 
15.9 
18.7 
28.7 
26.8 
29.3 
25.6 
27.5 
22.6 
21.5 
26.3 


Total. 


832,305 


7,618 


8,041 


8,816 


8,153 


25.2 



One of the most important factors affecting the health of a city is its 
water supply. Kain water is not pure water, as it contains impurities 
washed from the atmosphere, and from the roof which collects it and turns 
it toward the cistern. Well water in cities is specially objectionable, owing 
to the practical impossibility of protecting it from contamination. The sup- 
posed "sulphur springs" discovered a few years ago in Baltimore and 
Washington were but wells of dilute sewage. 

Natural reservoirs and their outlets, pure running streams, are the best 
sources from which to draw the water supply of a city and the importance 
of preserving them in their natural state of freedom from filth is apparent, 
though not infrequently sadly overlooked. 

Water pollution is of less interest to Baltimore than most cities, 
because the sources of our supply are unusually free from danger of con- 
tamination. Yet a small degree of danger exists, and the authorities must 
see that it does not increase, and that no prescriptive right to discharge refuse 
into the Gunpowder and its tributaries be established, for no matter how 
clear the law, there will be difficulties in removing a factory or drain when 
once established. The trouble is that the city has no jurisdiction over the 
greater part of the territory from which its supply is obtained. An appeal 
for protection to the last legislature Mled, the interests of about forty 
persons outweighing those of 400,000. 

Next in importance to the purity of water supply stands the removal and 
disposal of refuse, ashes, garbage, street sweepings, excreta, foul water, etc. 

There are two ways of dealing with it: the ancient, uncivilized way, 
leaving to the individual householder to get rid of this refuse as best he 
can; and the co-operative plan where the city undertakes the business. 
By the first, the greater part of the refuse is kept within the town, in cess- 
pools, yards, or streets, to be disposed of by nature's scavengers. 

A very large amount of evidence has been collected, proving that no 
population living among cesspool emanations can continue to be healthy. 

Attempts to prevent soil-pollution by making the cesspools water-tight 
have proven failures, and involve expensive methods of removal. Such 
has been the experience of Paris. The annual cost of emptying the 60,000 
cesspools of Baltimore — those, that is, that fill up — is about |1 00,000. The 
odorless excavating company's vacuum apparatus is employed in the 
removal of about one-third, the other two-thirds or more sink into the soil. 
The best water-closet will not be used in a cesspool city, because using 
much water they fill the vaults too quickly. 

The abundance of water in American cities, and the necessity of dispos- 
ing of the water fouled by domestic use places the water carriage system of 
sewerage far in advance of other methods for use in this country. The 
system involves three things: 1, the conveying away of polluted water; 2, 
drainage of subsoil ; 3, removal of surface drainage, and most of the dis- 
putes upon this subject turn upon the question of how far these three objects 
are to be combined in one Hystem. 

Small natural water-courses have often been utilized for drainage. These 
gradually become polluted and offensive by refuse and filth, as in the 
fiimous Bayou Gayoso, of Memphis, and when this has progressed so as to 
constitute a nuisance, the stream is often arched over and called a sewer. 
But the fimctions of the two are incompatible. 



The proper connection of house fixtures with the sewers is vital to the 
complete efficiency of the latter. 

The refuse and excreta discharged into house drains are not necessarily 
dangerous to health if they be removed before putrefaction begins. But 
when, on account of defects in the pipes or traps or of that abominable 
plan, in which a cesspool beneath the house or in the yard is so connected 
with the sewer that the overflow only passes off, the sewage reaches the 
sewers in a state of decomposition, then the sewers must become offensive, 
no matter how perfectly planned or constructed. This arrangement is 
common in Philadelphia, and is by no means wholly unknown in Balti- 
more. 

In a properly constructed system of sewers there is little danger from 
sewer gas, and in improperly constructed ones the danger can be prevented 
as far as house drains are concerned by means of a proper trap between the 
house and sewer, and by ventilating the sewers. Probably more oflfensive 
gases are produced in soil pipes than come from sewers. Pipes connected 
with house drains should be arranged according to the following princi- 
ples, which are simple, but which involve sometimes a difficulty in their 
practical application. Every fixture through which foul water is to pass 
shall have a trap as near the fixture as possible ; all the traps should be 
ventilated ; the soil pipe should pass out through the roof, full size and be 
freely open at the top ; and in most of our cities, as actually built and sewered, 
the communication of the air in the soil pipe with that in the sewer should 
be cut off by a trap on the house side of which should be placed a fresh air 
inlet. The best traps are those known as the S and half S traps, simple 
bends in the pipe. 

The pre-eminent function of the perfect sewer is to remove with all pos- 
sible speed offensive refuse without in itself becoming contaminated or 
offensive. Various so-called systems have been devised to effect this end. 
The combined system provides by a single line of conduits not only for the 
removal of house refuse and waste water, but also for the street water in 
times of rain. This, from several considerations, is a matter of doubtful 
advisability. 

The separate or double system provides independent channels for rain and 
house water. The latter being carried by small pipes can be readily flushed 
and kept free from deposits of decomposing filth. The Lieumur system is 
a small pipe system in which the excreta is forced by pneumatic pressure to 
a central collecting station and there disposed ofl The expense of construc- 
tion and maintenance of this system argue strongly against it, aside from 
other considerations. 

As to the paving of streets, cities having heavy traffic, generally pave 
with blocks of trap rock or granite, known as Belgian blocks, laid in juxta- 
position on a bed of sand or gravel. The objections to these pavements are 
that the bed of gravel and subsoil gradually becomes polluted with organic 
matters derived from the excreta of animals, all of which in hot and dry 
weather give rise to offensive and dangerous gases. The best foundation is 
one of cement concrete. It prevents pollution of subsoil, gives elasticity, 
which is desirable to prevent ii\jury to vehicles and animals, it distributes 
the weight and shock of traffic evenly over the surface, and it becomes 
better and stronger as it grows older. Stone, wood, or asphalt may be laid 
upon this foundation, but wood is objectionable from a sanitary standpoint. 
The report of the city comnuasioner of Baltimore for last year contains 
communications from several civil engrineers relative to the policy to be 
pursued to secure good pavements. They consider the matter from the 
technical standpoint of their profession without reference to sanitary con- 
siderations, and all recommend the granite block. The cobble-stone pave- 
ments which cover most of the streets of Baltimore are much commented 
on by strangers, and two or three hours* experience produces impressions 
far from agreeable. The best pavement where there is little heavy traffic 
is one of asphalt laid on concrete. 

With special reference to the sanitary requirements of Baltimore, I should 
recommend to the authorities and people of the city that more elaborate 
health statistics be collected and compiled ; that the water supply be pro- 
tected by municipal and State co-operation ; that connections with sewerage 
be made under city supervision ; that cesspools be filled ; that there be an 
increase in plumbing inspection ; that cobblestone pavements be removed ; 
that an abattoir be constructed ; that schools be thoroughly inspected and 
scholars instructed in hygiene ; that public baths be opened ; that comfortable 
and clean tenement-houses be built, and that voluntary organizations be 
formed to see that these things are properly done. 
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VIII* Mr. 8liUman*8 Address on the Acropolis of Athens. 

The following is an abstract of an address by Mr. William J. Stillman 
before the University Archaeological Society, on March 22, 1884. 

The influence which the site of Athens had on Greek civilization was 
owing to its impregnable Acropolis in the midst of a magnificent plain which 
mu8t in that time have been of great fertility, watered by two rivers, with 
access to the sea at no great distance, all conditions combining to increase 
wealth and give security to its civil liberty and to the results of its material 
prosperity. The rock of the Acropolis is one of the most singularly difficult 
of access amongst all the ancient cities, the only open road to it having been 
that which winds along under the southern precipices where now are the 
ruins of the iEsculapeion and the theatre of Dionysos. The western slope, 
by which it is approached by carriages, was probably in early times non- 
existent, and the valley between the Acropolis and Mars Hill much deeper, 
80 as to make the western approach as steep as the others. And even in 
the time of Pausanias this is indicated by his itinerary. There were, how- 
ever, two secret staircases carried through the rock, one coming up at the 
northern end of the Propylaea, and the other within the hieron of the 
£rectheum, the latter being that by which the Persians entered. These 
were probably part of the early works for the defence of the Acropolis, and 
are generally thought to have been Pelasgic, though the great work of 
defence of the Pelasgi, known as the Enneapylon, was probably on the 
Bouth-westem angle of the rock, covering the approach from the south. 
There is now no trace of the Enneapylon or of the walls of the Pelasgi, that 
which is shown opposite the temple of Nik6 Apteros being a comparatively 
modem wall supporting a terrace. The ancient entrance was, in all 
probability, where the present gate in common use, is, as is shown by the 
footprints of the beasts which were led up to the sacrifice, and which have 
worn the solid rock to considerable depth. The entrance was probably 
changed when the Propylaea was built and the gate on the western side 
<x>nstructed. This was ruined by Sylla and reconstructed in haste by 
Valerian at the approach of the Goths, and left as we now have it until 
the Turks converted the ensemble of the construction on this side into a 
huge bastion on which they planted their batteries. This bastion was 
removed by Beuld. 

The buildings within the enclosure whose entrance was through the 
Propylaea are now the Parthenon and Erectheum, many smaller temples 
and shrines having probably been destroyed. The temple of Nik^ Apteros 
was without the Propylaea, and was demolished by the Turks and built into 
the bastion, to be, piece by piece, recovered and reconstructed in our century. 



The description of the Parthenon included a demonstration of the well- 
known system of curvature of the horizontal lines, which, with the diminu- 
tion in the inter-columniations and the convergence of the columns, the 
lecturer considered to be an expedient to increase the apparent size of the 
temple by exaggerating the perspective illusions. This was illustrated by 
diagrams and the effect of each variation from the r^ularity of construc- 
tion was shown to bear directly on the perspective of the building so as to 
increase its apparent size. 

The same points were illustrated by photographs taken by Mr. Stillman, 
in the foreground of one of which were shown a number of unfinished 
drums of the Parthenon columns which had been, from defects discovered 
after they had been brought up, rejected, and which still lie on a bed of 
fragments of marble covering the debris of the buildings destroyed in the- 
Persian sack of the Acropolis. In this stratum of debris, which varied* 
from two to six feet in thickness, and which has recently been excavated by 
the Archaeological Society of Athens, are found many fragments of bronze • 
and iron with carbonized wood ; and, digging into the exposed face of the 
mass, the lecturer discovered many relics of the conflagration, amongst them 
a bronze archaic ornament (which he presented to the Society), and a 
deposit of barley, pease, and beans, which though completely carbonized 
by time, had not been burned and still retained their shape. An account 
of the Erectheum with its triple sanctuary, illustrated by photographs 
showing the various portions in all their views, completed the description. 

IX, Mr. Cfarke^s Address on the Introduction and 
Fundamental Principle of the Entasis. 

The following is an abstract of an address by Mr. Joseph Thacher 
Clarke before the University Archseological Society, on March 14, 1884. 

This paper embodied original researches concerning the nature of the 
curved outlines of columns of round plan, based upon the suggestion of 
Thiersch : That the increased diameter of the middle shaft was introduced 
to overcome an optical deception resulting from the inability of the eye to 
distinguish a slight convergence in sets of lines apparently parallel. A 
comparison of those Athenian monuments which have been most accurately 
measured shows that the principle of this deception was fully understood by 
the Greek designers of the best period, and was determined by graphical 
methods. This recognition of the true character of the Entasis was entirely 
lost before the Renaissance, and replaced by Serlio and Vignola with clumsy 
and empiric makeshifts. 



NOTES ON RECENT PUBLICATIONS. 



Habtin, H. Nbwbll and W. A. Moale. Handbook of Verte- 
brate Dissection: Part III. How to Dissect a Rodent 
(New York: Macmillan d Co., pp. 85, 3 plates). 

" This little book, like its predecessors in the same series {see notice on page 
59 of Circular 21) is designed for use at the dissecting-table, and not to take 
the place of attendance on lectures or the study of a text-book of compara- 
tive anatomy. We have assumed that the teacher or text-book will supply 
sach references to original sources as it is desirable that students should be 
acquainted with, and have accordingly entirely omitted all such. As some 
critics of Parts I and II appear to have thought that such omission made it 
possible that the discoveries of others should be credited to us, we desire to 
state that, so far as we know, no new fact in mammalian or rat anatomy is 
to be found in the following pages, nor any novel method of dissecting. 
What we have attempted is to make it easy for a student to learn practically 
what a mammal, regarded from a morphological standpoint, is. In pur- 
suance of this plan, details which are diagnostic or generally characteristic 
of mammalia have been treated with more fullness than generic or specific 
peculiarities. 

" From a certain point of view the title of the book may seem a little 
abEHird. The methods suitable for the satisfactory dissection of a rat would 
assuredly be quite inapplicable to the practical study of the anatomy of a 
whale or an elephant. But to the student who dissects, not to learn the 
detailed anatomy of any one species, but the common structural character of 



a class, it matters little which animal is selected if it be readily obtainable 
and fairly typical. A book giving directions for the dissection of any such 
mammalian species may be fairly entitled * How to Dissect a Mammal.' 

" Our choice of the rat was largely determined by its abundance and wide 
distribution, and the fact that no one is likely to object to the killing of as 
many rats as can be caught. The larger size of dogs and cats would have 
been to a certain extent an advantage, but domesticated animals are not to 
be easily obtained in such numbers as to provide a liberal supply of material 
for students. Further, we feel sure that he who aspires to become a com- 
parative anatomist, and yet finds a rat too small for the observation of all 
the main facts in its structure, has mistaken his vocation." — From the Pr^aoe, 

Hall, G. Stanley and Hartwell, B. M. Bilateral Asymmetry 
of Function. (Mind, London, No. 33, pp. 17, 8^), 

This article consists of two parts, and is to be taken merely as a prelimi- 
nary account of an attempt by the authors to study comprehensively and in 
accordance with modem scientific methods, the problem of the relation of 
right- and left-sidedness to the more general law of bilateral symmetry as 
regards form and function in animals, especially man. 

Part I contains a summary statement concerning the facts observed in 
the fields of anatomy, physiology, pathology, clinical medicine, and zoology, 
regarding asymmetrical structure and unbalanced functions in paired viscera, 
limbs and sense organs, together with a brief review of the hypotheses ofilered 
in explanation of the facts. 
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A bibliogniphy of the more iraportonl Hteralure of the subject ia promiwd 
tj the authors. 

In Purl II it is staled that a coDsiderstion of ihe facta and opinioDB brought 
together In Port I has leil the nillhors "to think that other metlioda than 
tbofie hitherto applied mi^'ht brin« U9 into closer qimrters with the com- 
prehensive bilateral problem. Of these method't two were considered : I. 
Operations on the corpus callosum and cerebellum of animals, and perhaps 
the p/mmids, to pnrtiallj isohite the action of the hemlHpherfa, and also to 
rediin^ ths action of one of them. 2. More tccnrate meosuremenU of 4he 
bilateral asyinnietry of (unction; espedallj as regards (a) the upper e*- 
tremity, (&) the lower extremity, (c) binocular vision." 

This eection is devoted to an account of invE»iigBtiune made by the 
•athors, according Co the second method, applied to the arms. The description 
of experiments made and the statement of results which occupy the 
remainder of the section present no substantial diScrences from the results 
of the investigation recounted by E. M. Hartwell before the UniveTBit]> 
Bcientific Associnlion, May 2, 18B3, in his paper "On the Kelation of 
Silsleral Symmetry to Function." An abstract of the paper referred to 
may be found in Ciradur No. 25, p. 149. 



Hall, Q. SxANLEr. (Editor). Pedagogical Library, Vol. I. — 
Diesterweg's Methods of Teaching History, with papers by 
Professors Herbert B. Adams, C. K. Adama, John W. Bur- 
gess, E. Einerton, W. F. Allen, and Mr. T. W. Uigginson. 
{Boston: Qinn, Sealh & Co. xii, SOS and 92 pp. J;?™.} 

This booh ia intended to he the first of a leriee entitled a " Pedagogical 
Library," devoted to methods of teaching, one volume of which is to 
be occupied with each of tbe more important branches of etudy in gram- 
■njir and high schooU. History was chosen as the subject of the Hrst 
Tolumc from a conviction that no subject so widely taught in schools is, 
on the whole, taught so poorly. The editor in bis preface urges the need 
of securing better instruction, first, by improving tbe special training of 
teachers of history, and second, by incrcs^ing tbe lime debited to iustruc- 

The book consisU of three parts. The first half of it is occupied by a 
monograph on instruction in history, translated from Diesterwrg's Weg- 
veuf lur Bildung fur deuiacht Lehrer, in which tbe meaning and use of 
history, and various questions in regiird to the method of teaching it, ars 
treated with fullnets. Part II consists uf brief contributions by prominent 
American historical teachers. Dr. H, B. Adams describes the methods 
and results of topical stjdy of history in hii classes at tba Johns Hopkins 
University and at Smith College, and calls attention to the utility of 
beginning historical worl( with the Investigation of \iva\ life. Prof. 
C. E. Adams suggests some improvements in American historical teach- 
fng to bo derived from the study of German methodn, and explains the 
plans pursued in the School of Political Science of Michigan University. 
ProT. J. W. Burgess describes the system followed in the School of Polit- 
ical Science connected with Columbia College. Dr. E. Emerton, oF Har- 
rard, shows the advantages of an application of tbe seminary method to 
historical teaching in American colleges. An important page or tvro on the 
Qse which may be made of physical geography, and a few words by Cot. 
Higginson on the reasons why children dislike history, conclude this por- 
tion of the book Part III, by Prof. W. F. Allen, consists of dassiBed 
lists of the most useful historical works in English and of selected topics 
for claei lue, with some suggestions a* to the use of the latter. 



DiPPOLD, G, Thbodork. The Great Epics of Mediieval Germany. 
Ad Outline of their Coutents and Uistorj. {Boston : Rob- 
erU Brolhere. ISSl ms pp., 12".} 

This is a reprint of the first issue of the book of September, 1SS2. 
"Although no claim ismadetoprsEcnt here anything like a history of Medi- 
eval German poetry, it will be found that the suliject, as it comes within 
the scope of the plan announced, has been more fully treated on the 
following pages ihnD in any work hitherto published in this country or 
ia England."— (fixfracf/rom ere/aet.) 



Ahekioah Joobnal of PeiLOLOor. Edited b; Professor OUder- 
Bleere. Tol. IV. Whole No. 16. 

Artidel. — The Soctee Atlitste of Aalia GdUta. By Hekby KETTLEamp. 

A large proportion of the surviving Greek and Latin literature consists 
of extracts and epitomes. The passion for making /Ioril«^ and miscellanies 
of all kinds began among the Romans in the first century alter CliriBi and 
continued in activity for a long Biilisequent period. The fioeia AUiratol 
Gellius is only one specimen of the results which this passion prodnc«d. 
Prof. Ncttleship gives a sketch of the life and career of AultH Gellius, 
who belonRcd to a very old Italian &mily, was bom about 123 A. D., wu 
educated at Rome and studied at Athens in the time of Hf:rodes Atticua 
After his return from Athemf to Borne he fell under the influence of Favo^ 
inas, an influence which extended at least beyond the time at which he 
entered upon profeteional life. What that profcaiional life was Gellius docs 
not tell us explicitly, but references arc made to judicial functions. The 
title Noelei AUleat was given to the book as a record of the f»n that Gelliui 
began to Tuake his collectiims during the long winter evenings of his student 
years at Borne. It is professedly a handbook of miscellaneous information; 
he aims at being comparatively popular. The attempts to enliven his Icemni 
are amusing by reason of the uniformity of the devices employed. Ther« 
are many marks of carelessness in composition, inconsistencies in the dia- 
logue, rc-introduction of the same interlocnior, extracts carelessly torn from 
the context, allusions to tiling the writer has nowhere mentioned, promises 
thai are nowhere performed. 

Prof. Neltleship then analvEce the whole book accordinj; to the subje<-W 
of which it treats, and discusses the sources from which Gellius derived his 
knowledge. The clement uf purely miscellaneous information is compira- 
tivcly small and does not include much more than an eighth part of the 
whole work. A large part is given to philosophy, something to literary 
criticism, a respectable ^uorn to history and Boman antiquities, more than 
a quarter of (be whole to lexicography and etymology, and something ctin- 
siderahle lo grammar and textual criticism. Large as is the amount of dis- 
cussion and information liearing upon philosophical questions, that devoted 
to lexicography, gnunmar, and criticism of text and style, by far oatwet^bs 
it both in quantity and in value. The phenomenon is typical of the stale 
of Italian taste and feeling. Only the antiqnarian impulse retains any life. 
The age has no vigor of its own but builds the sepulchres of the prophets 
and waits for inspiration to rise from the past. 

ArtieU n. — Ob the Finai Senlena in Oredi. By B. L. GiuyEaehBEVK. 

Bead before the Johns Hopkins^ Philological Association at tbelr Feb- 
ruary meeting, 1884. {See p. 73 o^ Aie Cireviar). 

Artlelt III.— T. L. Bcddoa, A Sunivol in Style. I. By Hejjry Wood. 

Be.id before the Johns Hopkins Philological Association at their Decem- 
ber meeting, 1883. (Seep. 76 oflhui CireiUar). 

Arlide IV.—XoUs. I. John Evelyn't Planjor ihe Improremenl of ihe Engtiah 
Language. By H. E. Siibphebd. 

2. MrrdOor, v. 524. By Mikton Wahbks. {See p. 66 of Oimdar 29). 

Artide V. — LU of Irregular {Strong) VtrU in Bamu^. By Jahes A, 
Harkison. 

This number contains Beviam of Oueaea HiOory <^ Englith Bhythiu$ by J. 
M. Gahnbtt, of Gartner's Raetoromanitehe GraminatUc, Vlrieh't Bifrun't 
Uebtrseixung dee Neaen Tetlamenli, ForaUe'e Altfrantotuehe Bibtiathek by A. 

M. Elliott, of Maiher'i Aaehylit^ Prometiieas Bound by — v , of Dti»- 

bar's Goaeordanee to Aristophanet by C. D. Morbib, of EngdbreeJifi Stttdia 
Tereraiaaa, Wolfflin'i Archiv fur LaUinixhe Lexieographie u. ffrommotii, and 
RibbeeJfi Emendalumum Slereaiora PlaalituK SpicUegvim by Minton Wabren. 
Brief mention miiBoniadeotSchueharderiKreolieeheSlttdien,InterttaliimaUZat- 
»dtrififar AUgemeine Spmehwinauchafl, WeiTt Hanmguetde I>tmoilhlne,JttK% 
Oedipiu ly^nnua, the new edition of Oauer't Ddeavt, QUIhauer'K Bahrii 
Fahiilae, and Frarda^e Qu«ftm der AhmnderhUlanker. The Beporft give an 
account of Englitehe Sladien, Zeiltehrifl der deuixhen morgeiddndaiAm GearR- 
tehaft. Journal Atiali^ue, Dealeche Lilteraturdenhnale. 

This number closes the volume. Vol. V, No. 1 (whole number 17), will 
contain articles on Marimianus by Bobinson Ellis, on the Nahuatl-Spanish 
Dialect by A. M. ii:LLi0TT, (see p.l\ i^ thU Cireviar), Dr. Bloomfield'b 
essay on Irregular Vrdic Su^nlriiw (see Johni Hopkint Cirtulan, p. 6), a 
paper on Bceenrehee in Oyrene by F. B. Goddahd, and Profewor Hacpt'b 
paper on the ICbnian's Language (see John* Hoptiiie Cireaiars, p. 51}. 

SubecriptioD price, (3 per annum, payable lo the Editor, 
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THE NEW BIOLOGICAL LABORATORY 

OF THE JOHNS HOPKINS UNIVERSITY. 



The recently opened biological laboratory of the Johns Hopkins University 
is eighty-four by fifty-two feet in external measurement, and consists of 
three stories and a basement. It is built of Baltimore pressed brick ; with 
steps, entry, window-sills, and band-courses of Cheat-river bluestone. A 
fact that at once attracts attention is the number and large size of the 
windows; as the laboratory is free on all sides, it is therefore very well 
lighted. 

On ascending the front steps, and passing through the door, the visitor 
enters the main hall, from which a wide staircase ascends to the third story, 
and on which most of the rooms of the first floor open. This floor is given 
np to the regular class-instruction of students not engaged in special work. 
It has on it (see plan, fig. 1) a lecture-room with seats for sixty ; a storeroom 
connected with this, for the keeping of diagrams and lecture-apparatus ; an 
administration-room, the headquarters of the chief assistant ; a preparation- 
room oontainining a supply of the reagents, specimens and material required 
for the daily practical class-work ; and the large general laboratory, thirty- 
two by forty-eight feet. 

The latter has windows on three sides. Around these sides runs a work- 
table, supported, independently of the floor, on brackets attached to the 
walls, and afibrding ample space for thirty students. If necessary, a second 
table can be set inside this, giving places for fifteen or twenty more. The 
centre of the room is in part occupied by a dissecting and a chemical table. 
The latter is supplied with the reagents and appliances for practical work 
in elementary chemical physiology. The dissecting table has a slate top, 
and is provided with a sink and water-tap between every two students. 
The inner side of the room has, against the wall, tables for scales and the 
warm-water oven ; a large hood for the performance of chemical operations 
calculated to give rise to noxious vapors ; and a dumb-waiter leading to the 
basement, on which articles can be sent up from the storerooms there when 
called for. Near the centre of the room is a chute, lined with plate-glass 
(so as to be readily kept clean), and passing direct to the furnace-room 
below. Through this chute all refuse is at once got rid of. The floor of this 
room, and of several others in the building, is of asphalt, and the walls of 
hard cement to a height of two and a half feet. Thus the floor can be 
flooded with water, and thoroughly cleansed whenever desirable. 

The work to be done in this room annually is as follows : by the first-year 
students, a thorough macroscopic and microscopic examination of about 
twenty-five selected vegetable and animal organisms illustrative of the course 
of lectures on general biology, and a study of the embryology of the chick ; 
by second-year students, a course in practical animal physiology and 
histology a little more extended than that given in Foster and Langley's 
* Practical Physiology.* 

The second floor (see plan, fig. 2) contains the following rooms: a 
laboratory for research and advanced study in animal morphology', and a 
corresponding room for botanical work (used at present as the laboratory of 
pnycho-physiology) ; a photographing-chamber, with heliostat and other 
appliances for micro-photography ; a library of biological text-books, mono- 
graphs, and journals ; a small lecture-room, capable of seating about thirty ; 
an assistant's private room ; a museum containing such t>^ical osteologioul 
and other specimens as are needed by students pursuing the regular courses 
of class-instruction, and the beginning of a collection of the local fauna and 
flora, made by the members of the field-club ; and a store and preparation 
room for the curator of the museum. 

The third floor (see plan, fig. 3) is mainly given up to advanced students 
in physiology and histology. It has three large work-nwms ; a dark cham- 
ber for spectroscopic work, for experiments in physiological optics, etc. ; the 
director's private room ; a room for the myograph ; an assistant's private 
room ; the mechanics' shop, for the construction and repair of instruments ; 
and a small balance-room. 

The building being heated by steam supplied from a boiler in the 
neighboring chemical laboratory, the basement (see plan, fig. 4), which is 
well lighted, is left free for use. The scientific work-rooms in it are a large, 
well-equipped room for advanced study in chemical physiology, a balance- 
mom, and a room for the study of animal electricity. The basement also 
contains a suite of three rooms, which form the janitor's headquarters, 



where he has charge of the necessary stock of chemicals and glassware, and 
has also a carpenter's bench, at which he does any simple bit of carpentering 
required. From one of these rooms a shaft two feet square runs to the top 
of the building, communicating with each floor. Through this shaft it is 
intended to run wires to various work-rooms^ transmitting electical currents 
for the nmning of chronographs, and for similar purposes. The shaft was 
also planned in the hope that ultimately the clock-work of kymographs and 
such instruments will be replaced by electrical energy generated by an 
engine and dynamo in the basement, and distributed thence over the build- 
ing. The remaining rooms in the basement are, the ' animal room,' fitted 
up with tanks for the keeping of frogs, terrapins, and so forth ; and the 
furnace-room. The latter contains a cremation-furnace, in which all the 
combpstible fUbrU of the laboratory is disposed of, and a boiler and con- 
denser for the preparation of distilled water : it has also in it a small steam- 
engine, designed to be used for running a centrifugal apparatus. 

In the general internal fitting up of the laboratory, the trustees of the 
university have acted upon the belief that it is, in the long-run, more 
economical to provide students with furniture which is good and attractive, 
and trust them to take care of it, than to supply cheap tables and cases, 
which the average undergraduate, at least, is apt to feel no hesitation in 
mutilating. The halls and lobbies are comfortably covered with, cocoa 
matting; the tables, instrument cuptx)ards, and cases of drawers are of 
polished cherry. But there has been no attempt at ostentation : the furniture 
is all simple ; though handsome, and finished in every essential in the best 
manner. Every drawer runs as smoothly as in the best cabinet work ; and 
each has its own lock, to be opened only by its own key, or the master-key 
for each floor kept in the administration-room. 

The library is a little more luxuriously furnished than the other rooms. 
It is carpeted, and supplied with armchairs. So many students can only 
aflTord to hire rather uncomfortable lodgings, that it was believed desirable 
to provide in the library a really pleasant study, in which they might find 
at hand, not only the books they wanted, but writing-tables and other 
conveniences. None of the books are locked up. The student, on entering, 
finds before him a list of books which are not to be taken from the room, 
including text-books, monographs on the plants or animals which are used 
as types in the regular class-instruction, and the last-received numbers of 
periodicals: all other books may be taken (subject to call for immediate 
return at any time) on the student writing his name, and the title of the 
book he desires to take away, on a card provided for that purpose, and then 
slipping this through a slit in a locked drawer. The fellows and scholars 
in the biological department act in turn as librarians for the day, and are 
present at a stated hour to received books returned, and restore the receipts 
for them : until the card is returned to its signer, he is responsible for the 
book. This system of almost absolute freedom in taking books from the 
library is still on its trial : it has now been in practice for four months, and 
with the best results. Those who desire to take books home appreciate the 
trust reposed in them, and also the convenience to them of the present plan, 
and are anxious to secure its continuance. 

The principle on which the library is managed, of inviting students to 
co-operate with the administrative officers in making it possible to allow 
the freest use of all books in it compatible with their safety, has been 
extended to the instruments in the various rooms for advanced work. On 
admission, each man has assigned to him a microscope, microtome, other 
histological appliances, and such chemical glass-ware as he is pretty certain 
to need. For these he signs a receipt, undertaking to restore the articles 
in good order on demand, or pay a specified sum for them. Glass slides and 
covers are purchased in quantity, and supplied by the janitor at cost. 
Other glassware, only occasionally needed, is supplied to any member of the 
laboratory on requisition, the recipient signing an agreement to return or 
pay for it. With these exceptions, free use of all the instruments required 
for such work as he has been permitted to undertake is allowed to every 
student, on condition that upon removing any piece of apparatus from its 
drawer or cupboard he shall leave in its place a card bearing his name. 
The only alternative, of course, is to lock every case, and only issue apparatus 
on formal applicaticm to a special officer. The men are on their honor, 
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wid also know, that, if inatnimente cannot be traced, the present BVEtein miut 
cease. Hitherto the endeavor to secure their aid in carrying out this plan 
of making all the apparatus accessible with the minimum of trouble or delaj, 
has had meet eatie&ctot? results; lai^t^, no doubt, owing to the &ct that 
the majority of the students ars graduates old enough to have a sense of 
responsibiUlj and to influence the jonnger men. Once a month one of the 
fellows, or graduate scholars, examines the instrument cupboards in each 
room, cocapares their content* with the inventory, notes what pie<» of 
apparatus has been taken and who has taken it. If anj instrument is not 
accounted for, he potia a notice asking who has it. During the past four 
months the latter proceeding has been necessary only three or four times, 
when students had, in the hurry and eicilement of an experiment, for- 
gotten to write the required receipt: in every such case the delinquent 
has at onceoome to apologize and explain. What may be called the 'perma- 
nent' apparatus in the laboratory, as distinguished from glass tulnng and 
other perishable ' current ' apparatus renewed yearly, has cost more than ten 
thousand dollars ; about fifteen hundred dollars are annually provided for 
repairing and adding to it. During the current year another five hundred 
dollars has been placed at thediaposalof Dr. G.Stanley Hall for the purchase 
or construction of apparatus for psycho-physiological teaching and rcHearch. 
This stock of instruments is so valuable, and in many cases so easily 



iryured, that a longer (rial will, of course, he necenary, before it can be 
decided whether the present system of leaving every thing unlocked and 
trusting students to leave an acknowledgment for such instruments as they 
take, can be continued without undue risk of loss, or injury by otreleeEuess 
for which no one can be found responsible. 

The work for wbicb tbe laboratory has been planned and built is 
stated in Professor Martin's lecture, [ttt p. 87 q/* i]ii» CbKuiar). Briefly, 
it is to train banners in biology in tbe fundamental properties of living 
matter, and the structural and physiult^cal characteristics of the chief 
groups of plants and animals ; in co-operation with the seaside labora- 
tory of the univerHJty, to afibrd opportunities for advanced study and 
teseatch in animal morphology and embrrology ; and, ultimately, dmilar 
opportunities for advanced students of botany. In addition, very special 
attention has been giving to providing facilities for clasB-instructioc, 
advanced study and research in animal physiology and histology ; and 
opportunity for such senior students as intend to become physicians to leani 
the methods of eiperimencal pathological and therapeutical research, so bi 
as they can be Muried on in a laboratory. It is hoped that in this way the 
biologital laboratory may prepare annually some students to enter special 
laboratories of pathological or pbarmaoological research more immediately 
connected with a medical school. — (Beprinttd from Seienet, Martk 21, 1S84.) 
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MODERN PHYSIOLOGICAL, LABORATORIES: 

WHAT THEY ARE AND WHY THEY ARE. 

(Am Addbbss dslivebed on the ocoabion op the formal Opening op the new Biolooioal 
Laboratory of the Johns Hopkins Uniyersitt, January 2, 1884). 

BY 

Professor H. NEWELL MARTIN. 



A little more than seven years ago 1 announced from this platform that 
the old biological laboratory was ready for use, — that set of rooms in the 
third story of this building, which, inconvenient in many respects as it 
was, will, I trust, always be remembered by some of us with affection, and 
mayhap with a little pride. 

This night on which we have met to celebrate the completion of the new 
laboratory is an occasion for looking forward rather than back. But before 
proceeding to speak in detail of the new building, I feci sure I do what 
every one of the members of the biological department present would think 
me remiss to omit, in pausing a moment to express our gratitude to those to 
whom we owe it, — first to our founder, Johns Hopkins, for his munificence ; 
and next to his trustees. Probably very few present realize how much time 
and thought the trustees spent on the building before a stone of the founda- 
tion was laid, and during its erection. No one but myself knows how often 
I have been put in good heart by the cheering words, " Well, Dr. Martin, 
let us get it right when we are about it." In this connection I cannot refrain 
from saying, that, while we owe all so much, we owe a special debt of • 
gratitude to Mr. J. Hall Pleasants, the chairman of the building committee. 
Throughout the summer there was hardly a morning on which he did not visit 
the building ; and that not merely for a glance, but far more often to spend 
mn hour or two hours in or about it, and make sure that all was going right 

The material result of this liberality, forethought, and supervision 
is that stately building on the top of the hill. Handsome though not 
ostentatious, comfortable but not luxurious, pleasant to work in without 
unnecessary finery, it stands there, for its purpose unrivalled in the United 
States, and not surpassed in the world. 

Substantial, solid, well thought out, suited to its ends, and with no frippery 
about it, it is now for the biologists to see that their work agrees in charac- 
ter with the building. 

There are many here to-night, who, not being biologists, may desire to 
know what such laboratories are for, and why there is any need of them. 
I shall perhaps best begin my attempt to answer these questions by stating 
briefly what our own laboratory is. 

It is a building constructed primarily to afford facilities for instruction 
and research in physiology ; and secondarily, similar opportunities in allied 
sciences, as comparative anatomy and botany, some training in which is essen- 
tial (and the more the better) to everyone who would attain any real knowl- 
edge of physiology. As so many distinct branches of biological science are 
pursued in it, we call it in general the biological laboratory ; but it is a 
biological laboratory deliberately planned that physiology in it shall be 
queen, and the rest her handmaids. If, therefore, you visit the building 
prepared to see a great zoological museum or an extensive herbarium, you 
will be disappointed. I do not underrate, and no one connected with this 
nniversity can, — ^having in mind the brilliant anatomical researches of Dr. 
Brooks and others, made among us, — ^the claims of morphology ; and in time 
I trust we may see a sister building specially designed for study of the 
structure, forms, and development of plants and animals. But one or the 
other had to be first chosen unless we were to do two things imperfectly 
instead of one well, and there were strong reasons for selecting physiology. 
In the first place, I think even the morphologists will admit that hitherto, 
and especially in the United States, they have had rather more than their 
fiur share ; numerous museumHand laboratories have been built for their 
use ; while physiology, if she got anything, has been usually allotted some 
out-of-the-way room in an entirely unsuitable building, if no one else 
wanted it; and been very glad to get even that. A second and still stronger 
reason is, that as medicine is slowly passing out of the regions oi empiricism 
and rule-of-thumb treatment, or mal-treatment, it has become evident that 
soond physiology is its foundation ; and this university will at no distant day 
have a medical school connected with it. 



As you walk presently through the rooms of the new building, and set 
the many instruments of precision for teaching and research — the bat- 
teries, galvanometers, induction-coils, and spectroscopes ; the balances, rea- 
gents, and other appliances of a chemical laboratory ; the microscope for 
every student; the library of biological books and journals; the photo- 
graphic appliances; the workshop for the construction and repair of 
instruments— when you see these things, it may interest you to recall that 
sixty years ago there was not a single public physiological laboratory in the 
world ; nor was there then, even in any medical school, a special professor 
of physiology. So late as 1856 Johannes Muller taught in Berlin human 
anatomy, comparative anatomy, pathological anatomy, physiology, and 
embryology. 

DuBois-Reymond, now himself professor in Berlin, has graphically 
described the difficulties of the earnest student of physiology, when he 
attended MuUer's lectures in 1840.* 

" We were shown a few freshly prepared microscopic specimens (the art 
of putting up permanent preparations being still unknown), and the circula- 
tion of the blood in the frog's web." So much for the histological side. 

" We were also shown the experiment of filtering frog's blood to get a 
colorless clot, an experiment on the roots of the spinal nerves, some reflex 
movements in a frog, and that opium-poisoning was not conducted along the 
nerves. There were some better experiments on the physiology of voice, — 
a subject on which Muller had recently been working ; and there was finally 
a demonstration of the effect upon respiration of dividing the pneu- 
mogastric nerves." 

In all, you see six experiments or sets of experiments, in the whole course, 
in addition to the exhibition of some microscope slides ; and all these mere 
demonstrations. It was hardly thought of that a student should use a 
microscope, or make an experiment, himself. If he desired to do so, the 
difficulties in his way were such as but few overcame. 

** He must experiment in his own lodgings, where on account of his frogs 
he usually gpt into trouble with the landlady, and where many researches 
were imjK)88iblc — there were no trained assistants to sfuide him — no public 
physiological library — no collection of apparatus. We had to roll our own 
coils, solder our own galvanic elements, make even our own rubber tubing, 
for at that time it was not an article of commerce. We sawed, planed, and 
drilled — we filed, turned, and polinhed. If through the kindness of a 
teacher a piece of apparatus was lent to us, how we made the most of it — 
how we studied its iaiosyncrasies — above all, how we kept it clean." 

Of course certain men, the men who were bom to become physiologists, 
and not mere students of physiology, surmounted these difficulties. One 
has only to recall the names of DuBois-Reymond himself, and of hb con- 
temporaries, Briicke, Helmholtz, Ludwig, Vierordt, Donders, and Claude 
Bernard, to realize that fact : and undoubtedly there was a good side to it 
all. Triflers were eliminated ; and the class of individuals was unknown 
who sometimes turn up at modem laboratories (and judging from a good 
deal of current physiological literature, sometimes get admitted to them) 
with a burning desire to undertake forthwith a complicated research, though 
they hardly know an ordinary physiological instrument when they see it ; 
much less know how to handle it. But they cannot wait ; they must begin 
the next morning, believing, I presume, that laboratories arc stocked with 
automatic apparatus, — some sort of physiological sausage-machines, in which 
you put an animal at one end, turn the handle, and get out a valuable dis- 
covery at the other. 



•Emil DuBois-Reyiuond. Der phytMogUehe ViUerricht, wnM und jefxt, Berlin, 1878. 
The quotatioos from thia pttnphlet, while giviog, I trust, a true idea of the aubataDce of 
DuBoia-Beyniond's statementa, have been curtailed, and are not to be regarded as literal 
fuU tranalationa of the original.— H. N. IK. 
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With one exception, Berlin was not in 1840 worse off than other German 
universities so far as facilities for physiological study were concerned, and 
certainly better off than any university in England or the United States. 
The exception was in Breslau, where the celebrated Purkinje, single-handed, 
had founded a physiological institute. It has usually been supposed that in 
this he followed the example of Liebig, who founded at Gieseen the first 
public chemical laboratory; but this, pace the chemists, can hardly have 
been the case. It is to Purkinje that the honor belongs of founding the first 
public laboratory. Liebig undoubtedly conceived the plan when working 
in Paris in Gay Lussac's private laboratory, but it was not until 1826 that 
he began to put it into execution ; and at t^at date Purkinje had already, 
largely at his own cost, started a physiological laboratory at Breslau, open 
to students^ — on a small scale, it is true, but still the germ of all those great 
laboratories of physics, chemistry, and biology, which are now found in every 
civilized country, and to which, more than to anything else, modem science 
owes its rapid progress. Of these there must be at least forty now organized 
for physiological work ; and almost every year sees an increase in their num- 
ber. How has this come about in the fifty odd years which have passed since 
the opening of Purkinje*s poorly-equipped and little known workrooms? 

First, because of the improvement in philosophy which took place when 
men began to break loose from the trammels of mediaeval metaphysics, and 
to realize that a process is not explained by the arbitrary assumption of some 
hypothetical cause invented to account for it. So long as the phenomena 
exhibited by living things were regarded, not as manifestations of the proper- 
ties of the kind of matter of which they were composed, but as exhibitions 
of the activity of an extrinsic independent entity, — a pneumoj anima, vUcd 
gpiriij or vilcd principle which had temporarily taken up its residence in the 
body of an animal, but had no more essential connection with that body 
than a tenant with the house in which he lives, — ^there was no need for 
physiological laboratories. Dissection of the dead body might, indeed, be 
interesting as making known the sort of machine through which the vital 
force worked,— just as some people find it amusing to visit the former abode 
4)f a great author, and see his library and writing-table and inkstand ; and 
there might be discussions as to the locality of the body in which this vital 
force resided ; to carry out our simile, as to what was its favorite armchair. 
Various guessers placed it in the heart, the lungs, the blood, the brain, and 
00 forth. Paracelsus, with more show of reason, located it in close connec- 
tion with the stomach, on the top of which he supposed there was seated a 
chief vital spirit, Archaeus, who superintended digestion. It is mainly to 
Descartes,* who lived in the earlier half of the seventeenth century, that 
physiology owes the impulse which set it free from such will-o'-the-wispe. 
Putting aside all consciousness as the .function of the soul, he maintained that 
an other vital phenomena were due to properties of the material of which 
the body is composed ; and that death was not due to any defect of the 
soul, but to some alteration or d^eneration in some part or parts of the 
body. 

The influence of Descartes, and, in the same half-century, the demonstration 
•f the circulation of the blood by Harvey, gave a great impulse to experi- 
mental physiology. Both Harvey and Descartes, however, still believed in 
a special locally placed vital spirit or force which animated the whole 
bodily frame ; as the engine in a great factory moves all the machinery in it. 
What a muscle did, or a gland did, depended on the structure and properties 
of the muscle or gland ; but the work-power was derived from a force outside 
those organs, — on vital spirits supplied from the brain along the nerves, or 
carried to every part in the blood. As the pattern of a carpet depends 
on the structure and arrangement of the loom, — which loom, however, is 
worked by a distant steam-engine, — so the results of muscular or glandular 
activity were believed to be determined by the structure of muscle and gland ; 
but the moving-force to come from some other part of the body. 

The next important advance was made by Haller, about the middle of the 
eighteenth century. He demonstrated that the contracting-power of a 
muscle did not depend on vital spirits carried to it by nerve or blood, but on 
properties of the muscle itself. Others had guessed, Haller proved, that the 
body of one of the higher animals is not a collection of machines worked by 
a central motor, but a collection of machines each of which is in itself both 
steam-engine and loom; leaving aside, of course, certain of the purely 
mechanical supi)orting and protecting apparatuses of the skeleton. This 
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was the death-blow of the * vital force ' doctrine. Extensions of nailer's 
method showed that it was possiUe to destroy the brain and spinal cord 
of an animal, and separate its muscles, its heart, its nerves, its glands, and yet 
keep all these isolated organs working as in normal life for many hours. 
Henceforth the life of an animal could not be regarded as an entity residing 
in one region of the body, from which it animated the rest; the word 
gradually became a mere convenient phrase for expressing the totality or 
rtsuUarU of the actions of the individual organs. Physiologists began to see 
that they had nothing to do with hunting out a vital force, or with essences 
or absolutes ; that their business was to study the phenomena exhibited by 
living things, and leave the noumena, if there were such, to amuse meta- 
physicians. Physiology became more and more a study of the mechanici^ 
physics, and chemistry of living organisms and parts of organisms. 

Progress at first was necessarily very slow ; physics and chemistry, as we 
now know them, did not exist. Galvanism was not discovered, osmosis wu 
unknown, the conservation of energy was undreamed of; modem chemistry 
did not take its rise until the discovery of oxygen by Priestley, and the 
extension and application of that discovery by Lavoisier towards the close 
of the last century. Physiology had to wait then, as now, for its advance 
upon the development of the sciences dealing with simpler forms of mattet 
than those found in living things. But little by little, step after step, so 
many once mysterious vital processes have been explained as but special 
illustrations of general physical and chemical laws, that now the physiolo- 
gist scans each advance in chemistry or physics in full confidence that it will 
enable him to add others to the phenomena of living bodies, which are in 
ultimate analysis not peculiar or * vital,' but simply physico-chemical. Apart 
from the phenomena of mind, whose mysterious connection with forms of 
matter he can never hope to explain, if a physiologist were to-day asked 
what is the object of his science, he would answer, ''not the discovery or the 
localization of a vital force, but the study of the quantity of oxidizable food 
taken into the stomach, and the quantity of oxygen absorbed in the lungs; 
the calculation of the energy or force liberated by the combination of the 
food and oxygen; observation of the way in which that force has been 
expended, the means by which its distribution has been influenced, and the 
form in which the unused matter, if any, has been stored." 

Once it was recognized that the majority of physiological problems were 
problems admitting of experimental investigation, the necessity for special 
collections of apparatus suitable for experiment on living plants and ani- 
mals, and for afibrding students an opportunity to study the play of forces 
in 'living organisms, had not long to wait for recognition. Physiological 
laboratories were organized : at first in such rooms as could be spared in 
buildings constructed for other purposes ; later, in structures built for this 
special end. The first laboratory specially erected for physiological work 
was built for Vierordt, in Tubingen, less than twenty years ago. So £eir as 
I know, our own is the first such building in the United States. 

There is still another reason which has combined with the recognition of 
the independence of physiology as a science to make the modem laboratory, 
open to all properly prepared students, a possibility ; and physiology owes 
it to this country. I do not forget how Brown-Sequard in Philadelphia 
clinched and completed Bernard's great discovery of the vaso-motor nerves ; 
nor the researches of Weir Mitchell on the functions of nerve-centres, and 
the action of snake-poisons ; nor, in later years, the researches of Wood on 
the physiology of fever ; and, on various subjects, of Bowditch, Arnold, Flint, 
Minot, Sewall, Ott, Chittenden, Pradden, Keyt, Sedgwick, and others. Bat 
speaking with all the diffidence which one, who, at least by birth, is a for- 
eigner, must feel in expressing such an opinion, I say, that considering the 
accumulated wealth of this country, the energy which throbs throughout it, 
and the number of its medical schools, it has not done its fair share in 
advancing physiological knowledge ; but for one thing, which makes the 
world its debtor. I mean the discovery of anaesthetics. When Morton in 
1846, demonstrated in the Massachusetts General Hospital that the inhala- 
tion of ether could produce complete insensibility to pain, he laid the foun- 
dation-stone of our laboratory, and of many others. No doubt the men 
whose instincts led them to physiological research, and who realized that by 
the infliction of temporary pain on a few of the lower animals they were 
discovering truths which would lead to alleviation of suflTering and prolon- 
gation of life, not only in countless generations of such animals themselves, 
but in men and women to the end of time, would have tried to do their 
work in any case. But those who can steel their hearts to inflict present 
pain for future gain are few in number. The discovery of anaesthetics haa 
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not only led to ten physiological experimenters for each one who would have 
worked without them, but by making it possible to introduce into the 
regular course of physiological teaching demonstrations and experiments 
on living animals, without shocking the moral sense of students or of the com- 
munity at large, has contributed incalculably to the progress of physiology. 
On the occasion of the opening of the old laboratory I used these words : * — 

" Physiology is concerned with the phenomena goin^ on in living things, 
and vital phenomena cannot be observed in dead bodies : and from what I 
have said you will have gathered that I intend to employ vivisections in 
teaching. I wanL however, to say. once for all, that here, for teaching 
purposes, no pinnil experiment will be performed. Fortunately the vast 
migority of pnysiological experiments can nowadajrs be performed without 
the infliction of pain ; either by the administration of some of the many 
anaesthetics known, or by previous removal of parts of the central nervous 
qrstem ; and such experiments only will be used here for teaching. With 
regard to physiological research, the case is different. Happily here, too, the 
number of necessarily painful experiments is very small indeed ; but in 
any case where the furtherance of physiological knowledge is at stake- 
where the progress of that science is concerned, on which all medicine is 
based, so far as it is not a mere empiricism — I cannot doubt that we have 
a right to inflict suffering upon the lower animals, always provided that it 
be reduced to the minimum possible, and that none but competent persons 
be allowed to undertake such experiments.'' 

Those words were a declaration of principle, and a pledge given to this 
community, in which I was about to commence my work. That the work 
has been carried on for seven years among you, without a murmur of 
objection reaching my ears, is sufficient proof that Baltimore assents to the 
principle ; and, gratifying as the building of our new laboratory is to me 
from many points of view, there is none so grateful as its witness, that, in 
the opinion of our trustees and of my fellow-citizens, I have carried out my 
pledge. There has been no hole-and-corner secrecy about the matter : the 
students in the laboratory have been no clique living isolated in a college 
building ; but either your own sons, or boarders scattered among dozens of 
fiunilies in this city ; and no room in the laboratory has ever been closed to 
any student : what we have done has been open to all who cared to know. 
On this occasion, when we make a fresh start, I desire to re-assert the 
principle, and repeat the pledge. 

We have seen that Haller laid the foundation of our knowledge that the 
body of one of the higher animals is essentially 'an aggregation of many 
organs, each having a sort of life of its own, and in health co-operating har- 
moniously with others for the common good. In the early part of this 
century, before scientific thought had freed itself from mediaeval guidance, 
this doctrine sometimes took fantastic forms. For example, a school arose 
which taught that each organ represented some one of the lower animals. 
DuBois-Beymond relates that in 1838 he took down these notes at the lec- 
tures of the professor of anthropology : — 

''Each organ of the human body answers to a definite animal, is an 
animal. For example, the freely movable, moist, and slippery tongue is a 
cuttlefish. The bone of the tongue is attached to no other bone in the 
skeleton ; the cuttlefish has only one bone, and consequentlv this bone is 
attached to no other. It follows that the tongue is a cuttlefish." 

However, while Professor Steffens and his fellow transcendentalists were 
theorizing about organs, others were at work studying their structure ; and 
a g^reat step forward was made in the first year of our century, by the pub- 
lication of Bieh&t's * Anatomic g^n^rale.' Bich&t showed that the organs of 
the body were not the ultimate living units, but were made up of a number 
of different interwoven textures, or tissues, each having vital properties of 
its own. This discovery paved the way for Schwann and Schleiden, who 
laid the foundation of the cell-theory; and showed, that, in fundamental 
structure, animals and plants are alike, the tissues of each being essentially 
made up of aggregates of more or less modified microscopic living units 
called cells. Our own generation has seen this doctrine completed by the 
demonstration that the essential constituent of the cell is a peculiar form of 
matter named protoplasm, and that all the essential phenomena of life can 
be manifested by microscopic bits of this material ; that they can move, feed, 
assimilate, grow, and multiply ; and still further, that, wherever we find any 
characteristic vital activity, we find some variety of protoplasm. Physiology 
thus has become reduced in general terms to a study of the faculties of proto- 
plasm ; and morphology to a study of the forms which units or aggregates of 
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units of protoplasm, or their products, may assume. The isolation of 
botany, zoology, and physiology, which was threatened through increased 
division of labor, due to increajse of knowledge necessitating a limitation of 
special study to some one field of biology, was averted ; and the reason was 
given for that principle which we have always insisted upon here, — that 
beginners shall be taught the broad general laws of living matter before they 
are permitted to engage in the special study of one department of biology. 

If I be asked, what have biological science in general and physiology 
in particular done for mankind to justify the time and money spent on 
them during the past fifty years, I admit it to be a perfectly fiiir question ; 
fortunately it is one very easy to answer. Leaving aside the fruitful practi- 
cal applications of biological knowledge to agriculture and sanitation, I will 
confine myself to immediate applications of the biological sciences to the 
advance of the theory, and, as a consequence, of the art of medicine. 

So long as the life of a man was believed to be an external something 
distinct from his body, but residing in it for a while, diseases were naturally 
regarded as similar extrinsic essences or entities, which invaded the body 
from without, and /ought the * vital force.' The business of the physician 
was to drive out the invader without expelling th6 vital spirits along 
with it, — an unfortunate result, which only too often happened. To the 
physicians of the sixteenth century a fever was some mysterious extraneous 
thing, to be bled, or sweated, or starved out of the body, much as the medi- 
dne-men of savages try to scare it off by beating tomtoms around the patient. 
Once life was recognized as the sum total of the properties of the organs 
composing the body such a theory of disease become untenable, and the 
basis of modem pathology was laid. Disease was no longer a spiritual 
indivisible essence, but the result of change in the structure of some one or 
more of the material constituents of the body, leading to abnormal action. 
The object of the physician became, not to expel an imaginary -immaterial 
enemy, but to restore the altered constituent to its normal condition. 

The next great debt which medicine owes to biology is the establishment 
of the cell-doctrine, — of the fiict that the body of each one of us is made up 
of millions of little living units, each with its own properties, and each in 
health doing its own business in a certain way under certain conditions ; and 
qp one cell being more the seat of life than any other. The activities of 
certain cells may, indeed, be more fundamentally important to the main- 
tenance of the general life of the aggr^ate than that of others ; but the 
cells, which, by position or function, are more essential than the rest, are, in 
final analysis, no more alive than they. Before the acceptance of the cell- 
doctrine pathologists were practically divided into two camps, — those who 
believed that all disease was primarily due to changes in the nervous 
system, and those who ascribed it to alteration of the blood. With the 
publication of Virchow's * Cellular pathology ' all this was changed. Phy- 
sicians recognized that the blood and nerves might at the outset be all right, 
and yet disease originate from abnormal growth or action of the cells of 
various organs. This new pathology, like the older, was for a time carried 
to excess. We now know that there may be general diseases primarily due 
to changes in the nervous system, which binds into a solidarity the organs 
of the body ; or of the blood, which nourishes all : but we have also gained 
the knowledge that very many, if not the majority, of diseases have a 
local origin, due to local causes, which must be discovered if the disease is 
to be successfully combated. An engineer, if he find his machinery running 
imperfectly, may endeavor to overcome this by building a bigger fire in his 
furnace, and loading the safety-valve. In other words, he may attribute the 
defect to general causes ; and in so far he would resemble the old patholo- 
gists. But the skilled engineer would do something different. If he found 
his machinery going badly, he would not jump forthvrith to the conclusion 
that it was the fault of the furnace, but would examine every bearing and 
pivot in his machinery, and, only when he found these all in good working- 
order, begin to think the defect lay in the furnace or boiler ; and in that 
he would resemble the modern physician instructed in the cell-doctrine. 

A third contribution of biology to medical science is the germ-theory as 
to the causation of an important group of diseases. To it we owe alreauly 
antiseptic surgery ; and we are all now holding our breath in the fervent 
expectation that in the near future, by its light, we may be able to fight 
scarlet-fever, diphtheria, and phthisL<t, not in the bodies of those we love, 
but in the breeding-places, in dirt and darkness, of certain microscopic plants. 

From one point of view the germ-theory may seem a return to the idea 
that diseases are external entities which attack the body; but note the 
difference between this form of the doctrine and the ancient I We are no 



/ 



90 



JOHNS HOPKINS 



[No. 80. 



longer dealing with immaterial, intangible, hypothetic mjmdkingi', the 
modem practitioner says, "Well, show me the bacteria, and then prove 
that they cause the disease: until you can do that, do not bother me 
about them." 

It is worth while, in passing, to note that these three great advances in 
medical thought were brought about by researches made without any refer- 
ence to medicine. Haller's purely physiological research into the properties 
of muscles laid the foundation of a rational conception of disease. The 
researches of Schwann on the microscopic structure of plants, and since then 
researches of others on the structure of the lowest animals, led to the cellular 
pathology. Antiseptic surgery is based on experiments carried out for the 
sole purpose of investigating the question as to spontaneous generation. My 
friend Dr. Billings has described " the languid scientific swell, who thinks it 
bad style to be practical, and who makes it a point to refrain from any 
investigations which lead to useful results, lest he might be confounded with 
mere practical men.'' Well, I am sorry for the swell I because, for the life 
of me, I cannot see how he can make any investigations at alL The mem- 
bers of his class must be so few in number that we need not waste much grief 
on them. I never h^ive met with an investigator who would not be rejoiced 
to find any truth discovered by him put to practical use ; and I feel sure 
that in this day and generation the chief danger is that disproportionate 
attention will be devoted to practical applications of discoveries already 
made, to the exclusion of the search for new truth. So far as physiology is 
concerned, it has done far more for practical medicine since it began its own 
independent career, than when it was a mere branch of the medical curricu- 
lum. All the history of the physical sciences shows that each of them has 
contributed to the happiness and welfare of mankind in proportion as it has 
been pursued by its own methods, for its own ends, by its own disciples. 
As regards .physiology, this is strikingly illustrated by a comparison of the 
value to medicine of the graduation theses of Parisian and Qerman medical 
students. A candidate for the doctorate of medicine in France or Germany, 
as in many schools here, must present a graduation thesis on some subject 
connected with his studies. £very year a certain number select a physio- 
logical topic. The French student usually picks out some problem which 
appears to have a direct bearing on the diagnosis or treatment of disease, 
while the German very often takes up some physiological matter which on 
the surface has nothing to do with medicine. Now, any one who wUl care- 
fully compare for a series of years' the graduation theses in physiology of 
German and French candidates, will discover that even the special practical 
art of medicine itself is to-day far more indebted to the purely scientific 
researches of the German students than to those of the French, undertaken 
with a specific practical end in view. Situated as we shall be here, in close 
relation to a medical school, and yet not a part of it, I believe we shall be 
under the best possible conditions for work. Not under too direct pressure 
from the professional staff and students on the one hand, on the other we 
shall be kept informed and on the alert as to problems in medicine capable 
of solution by physiological methods. 

I must find time to say a few words as to the connection of physiology 
with pathology and therapeutics. The business of the physiologist being to 
gain a thorough knowledge of the properties and functions of every tissue 
and organ of the body, he has always had for his own purposes to place these 
tissues under abnormal conditions. To know what a muscle or a gland is, he 
has to study it not merely in its normal condition, but when heated or cooled, 
supplied with oxygen or deprived of it, inflamed, or starved ; and see how it 
behaves under the influence of cuniri, atropine, and other drugs. From the 
Very start of physiological laboratories a good deal of work done in them 
has necessarily been experimental pathology and experimental thera- 
peutics. I suppose to-day that at least half of the work published from 
physiological laboratories might be classed under one or other of these heads. 
And what has been the fruit ? I can here refer only to one or two examples. 
It it not too much to say, that, though inflammation is the commonest and 
one of the longest studied pathological states, we really knew nothing about 
it before the experimental researches of Lister, Virchow, and Cohnheim ; 
and that all we really know as to the nature of fever is built on the similar 
researches of Bernard, Huidenhain, Wood, and others. As to therapeutics, 
so far as giving doses of medicine is concerned, it, still in its very infancy, 
had its birth as an exact science in physiological laboratories. Every 
modem text-book on the subject gives an account of the physiological 
action of each drug. What the future may have in store for us by pursuit 
of such inquiries it is hard to limit The work of Bernard, — showing that 



in curari we had a drug that would pick out iA the whole body, and act 
upon, one special set of tissues, the endings of the nerve-fibres in muscle, — 
and the results of ^dwequent exact experiments as to the precise action of 
many drugs upon individual organs or tissues, hold out before us a hope 
that, perhaps at no very distant day, the physician will know exactly, and in 
detail, what every drug he puts into his patient is going to do within him. 

Pathology and therapeuticS| while almost essential branches of physiologi- 
cal inquiry, have nevertheless their own special aims ; and, now that the 
physiologbts have proved that it is possible to study these subjects experi- 
mentally, special laboratories for their pursuit are being erected in Germany, 
France, and England. These laboratories are shocked with physiological 
instruments, and carry on their work by physiological methods. Those who 
guide them, and those who work in them, must be trained physiologists: 
if not, the whole business often degenerates into a mere slicing of tumors and 
putting up of pickled deformities: pathological anatomy is a very good 
and very important thing in itself, but it is not poUKology, Looking at the 
vast field of pathological and therapeutic research open to us, and bearing in 
mind the certainty of the rich harvest for mankind which will reward those 
who work on it, I believe it one of my chief duties to prepare in sound 
physiological doctrine and a knowledge of the methods of experiment, 
students who will afterwards enter laboratories of experimental pathology 
and pharmacology immediately connected with a medical schooL 

If the relations of the biological sciences to medicine be such as I have 
endeavored to point out, what place should they occupy in the medical 
curricuhmi ? That men fitted for research, and with opportunity to pursue 
it, should be trained to that end, is all well and good ; but how about the 
ninety per cent who want simply to become good practitioners of medicine? 
What relation is this laboratory to hold to such men, who may come to it, 
intending afterwards to enter a medical school? As a part of their 
general college-training, affi>rding that education of a gentleman whidi every 
physician should possess, it should give a sound knowledge of the general 
laws which govern living matter, without troubling students with the 
minutiae of systematic zoology or botany ; it should enable them to learn 
how to dissect, and make them well acquainted with the anatomy of one 
of the higher animals ; it should teach them how to use a microeoope; and 
the technique of histology; and finally, by lectures, demonstrations, and 
experiinent, make known to them the broad facia of physiology, the means 
by which those facts have been ascertained, and the basis on which they 
rest. The student so trained, while obtaining the mental culture which 
he would gain from the study of any other science, is especially equipped for 
the study of medicine. Taught in other parts of his general ooUegiata 
course to speak and write his own language correctly, having acquired a fiur 
knowledge of mathematics and Latin, able to read at least French and 
German, having learned the elements of physics and chemistry, and in 
addition, having studied the structure and properties of the healthy body, 
he can, on entering the technical school, from the very first turn his atten- 
tion to professional details. Knowing already the anatomy of a cat or a do(^ 
he knows a g^reat part of human anatomy, and need do little but acquaint 
himself with the surgical and medical anatomy of certain regions. Know- 
ing normal histology, he can at once turn his attention to the microscopy 
of diseased tissues. Well instructed in physiology, he can devote himself 
to its practical applications in the diagnosLs and treatment of disease. The 
demand for an improvement in medical education, which has been so loudly 
heard in England and this country for some years, is (the more I think of 
it, the more I feel assured) to be met, not, as has been the case in England, 
by putting more general science into the medical curriculum, but by 
confining that curriculum to purely professional training, and providing, as 
we have attempted to do here, non-technical courses for undergraduates^ 
which, while forming part of a liberal education, also have a distinct 
relation to their future work. I regard it as the most important of my 
duties, to prepare students to enter medical schools in this dty or else- 
where. 

To advance our knowledge of the laws of life and health ; to inquire into 
the phenomena and causes of disease ; to train investigators in pathology, 
therapeutics, and sanitary science ; to fit men to undertake the study of the 
art of medicine, — these are the main objects of our laboratory. I do not 
know that they can be better summed up than in the words of Descartes, 
which I would like to see engraved over its portal : " If there is any means 
of getting a medical theory based on infallible demonstrations, that is what 
I am now inquiring." (Reprinted from Sdenoe, Jcamary 18, 25^ 1884). 
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Report of the Director for its first six yenrp, 1878-S8. 



Praideni of ih« Jckn* Bopklnt Univertiiti : 

: In accordance wilb your requett to prepare an outline or lum- 
af the work of Ibe marine laboratory during the lii jean of ita 
ice, 1 have the pleaiure to eubmit in connection vith the report 
1 liith Kuion, the following review of the hittory of the five 
iog years. 

First T«ab, (1878), at Fobt Wool, Va. 

1878, the Trtiiteei of the Johna Hopkini Unireraity made a troatl 
■riatioR, in order to eoahle a ptrty of biological etudenta to epend 
weeks at the aeaihore in the study of marine Eoology under my 
on. PermiBsion wu given us by the Secretary of War, through 
fluence of Maj. Gen, Q. A. Gillmore, to occupy the vacant buildings 
H Wool. Prof. Spencer F. Baird also exerted hie influence with 
cretary of War in our behalf, and aided ua in many other ways ; 
ling u< with dredging apparatus and with three small row boats, 
were used during the summer. The vacant buildings at Port Wool 
lot sufficient for our accommodntioD, ax only one of them was in 
intly good repair for use, and the. watchman in charge of the fort, 
lien, readily consented to vacate for us all but one of the rooms in 
use, and much of the sacce«s of our first season was due to his 
A in our work. 

•e students, who were not connected with the UniToriity, asked for 
•ion to Join our party, which, with these additions, consisted of 
>erBoas, and we remained at the fort for seven weeks, 
sdentiflc results of our ■cbgod's work were printed in an illustrated 
e, the cost of publishing which was born by citizens of Baltimore, 
; whom were Samuel H. Shoemaker, John W. Garrett, John W. 
r, Euocfa Pratt, P. R. Qhler, President Oilman, Professor Martin, 

ing these papers the most noteworthy were one on the "Develop- 
>f Lingula" and one on the "Early Stages of Squilla." Both of 
lapers were reprinted in foreign journals, and their contents have 
leon incorporated in the best foreign textbooks of zoology, such as 
"Zoologie " and Balfour's " Comparative Embryology." 



) YiAB, (1870), AT Cribpiild, : 



) Fort Wool, Va. 

appropriation for the maintenance of the laboratory was continued 

Trustees of the University for the next year. 

irder to present an opportunity for studying the oyster beds of the 
nd thus secure the coSperation of MaJ. Ferguson, Assistant U. S, 
Commissioner, 1 determined to open the laboratory at Crisfleld, a 
which is unfavorable la most other respects. The laboratory was 
ingly opened at Crisfleld on the 25th of Juno in three of the barges 

Maryland Fiib Commission. 

sted in the preliminary announcement that the laboratory would 
ved to some more desirable locality farther down the Bay, about 

0, but the traniportalion of the barges was attended with so 
iipense that I was not able to move them to the second station, 
I occupied them at Crisfleld until August 8. During part of this 
yla}. Ferguson's steam yacht, the Lookout, which he had fitted up 
:eam dredging apparatus far the purpose, was with ua, and rendered 
le help in dredging and collecting. Through Maj. Ferguson's 
ice we alao bad the use of a small steam launch which was detailed 
' purpoae from the U. S. Navy. 
f in August the mosquitoes became so numerous as to render the 

uninhabitable, and wo transferred our outfit to our old quarters at 
Tool, which bad again been placed at our service by Mnj. Oen. 
Oillmore, U. B. A., and where Ur. Allen again placed his private 

he beginning of this session, which lasted for eleven weeks, a cir- 
vas issued by the University inviting other naturalists to avail 
1*W of our Gscililiea, upon the payment of a small fee, and some of 
rty of twalve were persons who came from other iustitutloni. 



Among the more important of the published results of this season'! 
work were a paper on the Development of the Oyster, one on the Meta- 
morphosis of Phornis, one on the Development of the Squid, and one on 
the Metamorphosis of Panopaeua. 



) Fitth Years, (1880-82), at Bkadfort, N. 0. 



Third, Fourth, . 

The next year, the Trustees of the University voted to continue the 
laboratory for three years more, and they provided a liberal annual appro- 
priation for the current eipenaes, and they also voted that the sum of 
{4,600 be appropriated for the purchase of outfit, Ac. After an examina> 
tion of all the available localities, the town of Beaufort, !N.C., about four 
hundred miles south of Baltimore, was selected as the site for the labora- 
tory, and as a vacant house, suitable for the accommodation of a small 
party, was found there, it was rented for three years, and as none of Iha 
$1,1)00 was needed for the erection of a building, most of it was used, 
by the permission of the Truateea, in the purchase of two boats, for col- 
lecting. One of these, a Herreshoff launch, twenty-seven feet long, and 
eight feet beam, waa built furusinlSSO, and the second, a sloop forty •seven 
feet long and fourteen feet beam, was purchased in the summer of 1688. 

The natural advantages of Beaufort are very great, as the fauna is 
exceptionally rich and varied, abounding in forms which are of peculiar 
interest. 

The cooflguration of our coast line is such that Cape Hattaras, the most 
projecting point south of New York, deflects the warm water of the Oulf 
Stream away trma the coast, and thus forms an abrupt barrier between a 
cold northern coast and a wsrm soulhorn one. The fauna north of this 
barrier passes gradually into that of Southern New England, while the 
fauna south of the barrier passes without any abrupt change into that of 
Florida, but the northern fauna is sharply separated by Cape Hatteru 
from the loutfaem. 

As the laboratory of the C. S. Fish Commission and Mr. Agasslz't 
laboratory at Newport aflord opportunities for work upon the northern 
faana, it seemed best for us to select « point south of Cape Hatteraa in 
order to study the sauthem fauna with the same advantHgee, and as 
Beaufort is the only town near the Cape which can be reached without 
difficulty, it was chosen as the best place for the laboratory. 

Thesituation of this town is exceptionally favorable for zoological work, 
for the surrounding waters present such a diversity of conditions that the 
fauna is unusually rich and varied. 

Close to the town there are large sand bars, bare for miles at tow tide, 
and abounding in animal life. From these we could collect an unfailing 
supply of Amphioxus, Renilla, Limulus, Balanoglossus, Sea Urchins, and 
a great variety of Molluscs and Crustacea. 

The mud flats furnished ua with another fauna, and yielded a great 
variety of Annelids, a now set of species of Crustncea and Holluaca, 
Gephyreans, fichinoderms, and Polyps. The large salt marshes gave us 
a third fauna, and a short distance inland large swamps of brackish and 
f^esh water furnished atill other conditiona of life. 

As the town is situated at the point where Gore Sound connects Pam- 
lico Sound with Bogue Sound, we wore within easy reach of a continuous 
sheet of landlocked salt water more than a hundred miles long, and these 
Sounds furnished still another collecting and dredging ground, abounding 
in Corals, Gorgoniaa, Ascidians, Star Fish, Sea Urchins, and a new oet of 
Molluscs and Crustacea. 

As most of the shores are flat and sandy those animals which live upon 
a sandy bottom are much more abundant thnn those which attach them- 
selves to solid bodiea, but the stone breakwaters at Port Macon, the 
wharves at Beaufort and Morchead City, and the large oyster beds which 
are found in the tjounds furnish a proper habitat for many fixed animals, 
and yielded us a rich supply of Uydroids, Corals. Ascidians, Sea Anemones, 
Sponges, Cirripeds, Ac. The ocean t>cach within a short distance of the 
town furnished stiil another fauna, and a sail of three miles from the 
laboratory carried us to a good locality for ocean dredging. 

Thegreatastadvantageof the locality is the richness of its pelagic fauna. 
There are very few points upon land which are to situated that the surfaca 
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ftnimals of mid-ocean can be procured in abundance for laboratory work, 
and as careful work is very difficult on shipboard, a laboratory which can 
be supplied with a good number of living pelagic animals presents oppor- 
tunities for work in an extremely interesting and almost new field. 

The Gulf Stream is constantly sweeping these animals northwards 
along the North Carolina coast, and as the tide sets in through Beaufort 
Inlet into the Sounds the fioating animals are carried with it. Such 
oceanic animals as Physalia and Porpita were frequently thrown, unin- 
jured and in perfect health, upon the beach within twenty feet of the 
laboratory, and during the season we found nearly all the Siphonophora 
which are known to occur upon our Atlantic coast. 

With all these advantages we enjoyed a mild and uniform climate 
which enabled us to work in perfect comfort during the hottest months 
of summer. 

The zoological resources of Beaufort have not escaped the attention of 
American naturalists, and there are few places upon our coast, outside 
of New England, where more zoological work has been done. In 1860, 
Brs. Stimpson and Gill spent a season in dredging and collecting in the 
vicinity of Beaufort, Cape Lookout, and Cape Hatteras, and an account 
of their work was published in the American Journal of Science. Dr. 
Coues, who was stationed at Fort Macon during the war, occupied himself 
for two years in collecting the animals which are found here, and he 
published a series of papers on the " Natural History of Fort Macon and 
Vicinity " in the Proceedings of the Academy of Natural ScienceM of Phil- 
adelphia. 

These papers, which were continued by Dr. Yarrow, contain copious 
and valuable notes on the habits and distribution of the animals which 
were observed, and we found them a great help to us. These two natur- 
alists found four hundred and eighty species of animals in the vicinity of 
Beaufort. Of these four hundred and eighty, two hundred and ninety- 
•ight are vertebrates, and one hundred and eighty-two are invertebrates. 
Of the vertebrates twenty-four are mammals, one hundred and thirty- 
three are birds, twenty seven are reptiles, six batrachians, ninety-seven 
fishes and eleven selachians. Of the invertebrates one hundred and 
forty-seven are molluscs, twenty-one are crustaceans. The list of verte- 
brates is very nearly complete, and we made few additions to it, but the 
list of invertebrates is obviously very imperfect, and, although we made 
no attempt to tabulate the species which we observed, there would be no 
difficulty in enlarging the list twenty or thirty fold. 

Among other naturalists who have spent more or less time at Beaufort, 
I may mention Professor L. Agassiz, Professor E. S. Morse, Dr. A. S. 
Packard, Professor Webster, arid Professor D. S. Jordan. Professor 
Morse procured most of the material for his well known paper on the 
Systematic Position of the Brachiopoda on the sand bars in Beaufort 
Inlet. 

During the years 1880, 1881, and 1882, the laboratory at Beaufort was 
occupied by our party for sixty-four weeks in all, and twenty-two persons 
availed themselves of its facilities for research. 

Among the published results of our investigations, lists of which have 
been printed in your annual reports, two papers deserve especial mention. 

One of these, a monograph on the Development of Lucifer, has been 
printed with eleven quarto plates in the PhUoeophical T^ansaettona of the 
Royal Society^ while another on the Anatomy and Development of Renilla, 
with fourteen plates, is now in the press of the Royal Society, and is to 
appear soon. 

Sixth Year, (1883), at Hampton, Va. 

In the spring of 1888, the Trustees of the University voted to continue 
the annual appropriation for the current expenses of the laboratory for 
two years more. 

My duties this summer as a Commissioner, appointed by the Governor 
of Maryland to examine the condition of the oyster beds of the State, 
compelled me to spend the season in the Chesapeake Bay, and the 
removal of the laboratory from Beaufort, N. C, where it had been for 
three years, was therefore decided upon. 

The absence of buildings for the accommodation of our party at any 
suitable point upon the Bay except at Fort Wool and Hampton, restricted 
us to these two places in our selection of a laboratory. Application was 
made to the Secretary of War, through Maj. Gen. Q. A. Gillmore, for per- 



mission to occupy the buildings at Fort Wool, and this permission was 
granted ; but upon visiting the fort I found the buildings so ruinous, and 
the wharf so injured by storms, that I decided that it would not be prudent 
for our party to spend the season there, and as Gen. S. C. Armstrong, the 
President of the Hampton Normal and Industrial Institute, kindly con- 
sented to permit our party to use an unoccupied building which had just 
been erected by the Institute as a machine shop, the second floor and attic 
were rented by the University for the season, and were occupied by the 
members of our party from May 1 to October 1. 

The second floor room, which is large and well lighted, furnished ample 
laboratory accommodations, and the attic was used as lodgings. 

The location was found to be a bad one, as the collecting grounds were 
distant and far apart, and the fauna was not rich, but researches were 
carried on upon the following subjects, among others: the anatomy and 
development of barnacles, the anatomy and development of crabs, the 
histology of Eudendrium, the anatomy and development of Balanoglossus, 
the development of the oyster, the anatomy of Lingula, the protozoea 
stage of crabs, the development of Annelids, the anatomy and devel<^ 
ment of Chrysaora, the origin of the eggs of hybrids and tunicates, the 
function of the semi-circular canals of sharks, and the general zoology of 
the Hydro- Medusae. Most of my own time for the last year has been 
given to the study of the oyster industry of Maryland, and my results 
will be stated in the report of the Oyster Commission, which is now 
in press. 

Propaqatiom of thx Otstxb. 

During the past year experiments which have been carried on In France 
and in this country have resulted in the practical application of the methods 
of artiflcial oyster propagation, which were discovered at the laboratory 
flve years ago, and the great economic importance of the subject will jus- 
tify a short review of the history of these experiments. 

Previously to 1879 our knowledge of the breeding habits of the oyster 
was entirely based upon the study of the oysters of northern Europe, and 
nothing whatever was known of the life history of the American oyster, 
as our writers had accepted without question the statements of foreign 
authorities. The oyster of northern Europe is hermaphrodite, and as the 
eggs are hatched inside the shell of the parent, and the yonng are thus 
carried and protected until they are ready to fasten themselves, good 
authorities had stated that it is not possible to rear oysters artificially. 

In 1879, 1 found that the sexes are separate iu the American oyster, and 
that the unfertilized eggs are thrown out in immense numbers into the 
water, where they are fertilized and develop without the need for any 
protection from their parents. I also showed that it is possible to fer- 
tilize the eggs artificially, and to rear the young oysters until long after 
they have acquired their shells, although I did not succeed in keeping 
them alive until they became attached. These experiments showed the 
perfect practicability of rearing oysters in unlimited numbers, as soon aa 
the practical difficulties should be overcome. 

A full account of my experiments and of the methods employed was 
published with figures of the early stages of the development of the oyster, 
in the first volume of the Studies from the Biological Laboratory. 

While I was engaged in these experiments, Lieutenant Winslow, U. S. 
N., was engaged in surveying the oyster beds near the laboratory, which 
he visited in order to learn my methods. The next year, while stationed 
at Cadiz, Spain, he repeated the experiments with Portuguese oysters, and 
found that their breeding habits are exactly like those of the American 
species ; that the sexes are separate ; that the unfertilized eggs are thrown 
out into the water, and that the young can be reared from artificially fer- 
tilized eggs. 

An account of his experiments was read before the Maryland Academy 
of Sciences in November, 1880, and it was afterwards published in the 
American Naturalist. 

The next step which has resulted in the solution of the practical diffi- 
culties, and the rearing of oysters of economic value from artificially 
impregnated egg^^ is due to experiments which were carried on by M. 
Bouchen-B^andely, under the auspices of the French Government. 

In a paper, entitled '* Kapport relatif k la gdn^ration et k la fScondation 
artificielle des huitres, adressS au ministre de la marine et des colonies par 
M. Bouchen-Brandcly, secretaire du Colldge de France," and published in 
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December, 1882, in the Journal offleUl de la RSpubliqtte Fran^Uej this 
aothor states that he was encouraged by the experiments which Brooks, 
of the Johns Hopkins University of Baltimore, had made upon Oairea 
virffiniea, to attempt similar experiments with the Portuguese oyster, 
0»trea angulata. He was ignorant of Win^low's experiments with this 
oyster, but after two years of experiments, he succeeded in independently 
establishing the fact Uiat the sexes of the Portuguese oyster are separate ; 
that the eggs are thrown out into the water; that the young are indepen- 
dent of parental protection, and that they can be reared from artificially 
fertilized e^g»* 

The methods by which he succeeded in rearing these young oysters are 
described in his report as follows. Two oyster planting ponds, separated 
from each other by a straight massive wall of earth, and having an area 
of about 100 metres each, And an average depth of about 1 metre, were 
placed in communication by means of a pipe which was closed at each 
end by a sponge, to filter sediment from the water and to guard against 
the accidental introduction of spat. The outlet from the ponds was 
guarded by a dam of fine sand confined between boards, and thus allowing 
the water to escape, but retaining the swimming embryos. Artificially 
impregnated eggs were then poured into the lower pond in great numbers 
during the latter part of June and the month of July. The pond was 
furnished with tiles for the attachment of the spat, and on July 24th each 
of these tiles was found to have, attached to its surface, twenty or thirty 
young oysters, about two-fifths of an inch in diameter. Finally, during 
the early part of October he states that he had the honor of presenting to 
the minister of the marine a tile, upon whicb two thousand young oysters 
could be counted, measuring from two- fifths to four-fifths of an inch in 
diameter. 

This interesting paper, which has been translated into English by J. 
A. Kyder, and published in the Bulletin of the U. <S». Fish OommUaion for 
April 19, 1888, shows the practicability of the economic application of 
the more purely scientific experiments which were carried on at our labor- 
atory in 1879. The author acknowledges that he was incited by these 
experiments, and our own share in the work is therefore exactly what we 
should wish : the discovery of a new scientific truth, which has, in the 
hands of practical economists, contributed to the welfare of mankind. 

Mr. John A. Ryder has this summer repeated these experiments in 
Maryland, and has shown that they are as successful here as they are in 
France. A.n account of his apparatus and of the results obtained has 
been published in the Bulletin of the U, S. Fish Oommiaaion for September 
6, 1883, under the title *< Rearing Oysters from Artificially Fertilized 
Kggs, together with notes on Pond Culture, &c.,'' by John A. Ryder. 

Summary. 

During the six years of its existence, work has been carried on at the 
laboratory for one hundred and five weeks in all. It was attended by 
nine persons in 1878; by twelve in 1879; by six in 1880; by twelve in 
1881 ; by eight in 1882 ; and by sixteen in 1888, thus making the total 
attendance sixty three. The number of persons who have used the labor- 
atory is only forty however, as many of them have spent two or three 
seasons there. One- half of the attendants were members of the Johns 
Hopkins University, and the rost were then or now connected with the 
Smithsonian Institution; the United States Fish Commission; the Acad- 
emy of Natural Sciences, Philadelphia ; University of Cambridge (St. 
John's College), England; the Ontario Agricultural College, Canada; or 
with the American colleges and schools indicated in the subjoined 
roll. 

The scientific papers which have been published by our party, based 
wholly or in part upon the work done at the laboratory, include fifty-five 
titles, and they have been printed in the following journals: Sludieafrom 
the Biological Laboratory; Johns Hopkina Univeraiiy Circular a; Amerl' 
can Naturaliat; American Journal of Science; Memoira of the Boaton 
Society of Natural Hiatory ; Z blogiacher Anzeiger ; London Quarterly Jour- 
nal of Microacopical Science; Froceedivgn and Philoaophical Tranaaeiiona 
of the Royal Society t London. Many of the papers have been reprinted, 
or summarized in foreign journals, but translations and summaries are 
not included in the enumeration given aboVe. 

A medal of the first class of the Society d'Acclimatation of Paris and 
one of the Walker Frizes of the Boston Society of Natural History have 



been awarded to members of our party for work which was done at the 
laboratory. 

Within the Isst year Professor Mitsukuri, a naturalist who received his 
training in z«^logical research at our marine laboratory, has organized a 
similar laboratory on the coast of Japan, as a branch of the Government 
University of Tokio. 

Yours respectfully, 

W. K. BROOKS, 
Director Cheaapeake Zoological Laboratory, 
BALTmoaa, January^ 1884. 



Roll of the Chesapeake Zo(5looical Labobatort, 1878-88. 

Director, 

W. K. Brooks, Ph. D, 

Membera, 

J. E. Armstroko, Aaaiatant in Natural Hiatory ^ lUinoia Induatrial UnU 
veraity, (1881.) 

B. W. Barton, M. D., Baltimore, (1879.) 

W. Bateson, St. Johna College^ Univeraity of Cambridge^ England, (188f,) 
Emil Bessels, M.V.^ Smithaonian Ifiatitution. (1879.) 

E. A. BiROE, Fr of eaaor of Zoology, University of Wisconsin, (1879.) 

S. F. Clarke, Ph.D., Profeaaor of Natural Hiatory, Williams CoU- 

lege. (1879, *81.) 
BuKL P. Colton, a. B., Teacher, Natural Science, Princeton (III.) High 

School. (1881 ) 
H. W. Conn, A. M., Johns Hopkins University, (1882, ^83.) 
Charles Earle, New York, (1883.) 
H. C. EvARTS, M. D., Philadelphia, (1879, '80.) 
H. Garman, Assistant, Illinois State Laboratory of Natural History, 

(1883.) 
O, P. Jenkins, A. M., Johns Hopkins University, (1883.) 
J. W. Kino, Professor of Natural Science, Wisconsin State Normal 

School, (1880.) 

F. S. Lee, A. M., Johns Hopkins University. (1883.) 

K. Mitsukuri, Ph. D., Professor of Zoology, University of Tokio, Japan, 

(1879, '80.) 
J. Platfair McMurrich, Assistant in Biology, University of Toronto,. 

(1881, '83.) 
T. W. Mills, M. D., Montreal, Quebec, (1883.) 
H. F. Nachtrieb, S. B., Johns Hopkins Uuiversity. (1883.) 
W. L. N ORRIS, Arlington, III. (1881.) 

E. A. NUNN, Professor of Biology, Wellesley College, Mass. (1879.) 
H. L. OsBORN, A. B., Johns Hopkins University. (1882, *83.) 
Henrt F. Osborne, A. B., Fellow, College of New Jersey. (1880.) 
J. H. Pillsburt, Professor of Natural Science, Springfield (Mass,) 

High School, (1882, '83.) 
H. J. Rice, M. S , Teacher of Natural Science, Brooklyn, N. Y, (1879^ 

'81.) 
Fernando Sanford, Professor, Natural Sciences, Mount Morris College, 

III. (1881.) 
August Schmidt, Teacher of Natural Science, Baltimore. (1878, '79.) 
H. Sew ALL, Ph. D., /Vo/«s»or of Physiology, University of Michigan, 

(1878, '81, '83.) 

C. Sihlkr, Ph. D., Physician, Cleveland, Ohio, (1878, '79.) 
W. E. Stratton, a. B., Johns Hopkins University. (1883.) 

A. H. Tuttlb, S. B., Professor of Zoology, Ohio State University, Colum* 

bus, Ohio. (1883.) 
John M. Tyler, A. B., ProfeasorofZob'ogy, Amherst College. (1882.) 
P. R. Uhler, Associate in Natural History, J, H. U. (1881.) 
N. B. Wkbster, Principal, Military Academy, Norfolk, Va. (1878.) 
T. B. Wkbstkr, Teacher, Military Academy, Norfolk, Va, (1878.) 
E. B. Wilson, Ph. D., Lecturer on Biology, Williams College, (1879^2,) 
H. V. Wilson, A. B., Johns Hopkins Univeraity. (1883.) 
J. M. Wilson, M. D., Ann Arbor, Mich. (1882.) 
Francis Wins low, Lieut. United Statea Navy, United Statea Fiah Com" 

miaaion. (1882, '83.) 



04 



JOHNS HOPKINS 



[1 



PiTBLisHKD Results ot SciKNTirio Bkskabch at thx Chxsapkxkb 

Zoo LOGICAL Labokatobt, 1878-83. 

W. K. Brooks, Ph. D. : 

The DeTelopment of Lingula and the 8f stematlc Ponition of the Branchiopodi. {Sda^ 

Hfie BetultM^ Chesapeake Zo6l. Lab., 1879 ; Areh.f. ZM, exp., 1881.) 
The Larval Stages of Squilla empusa. {Scientifle ResulU, Ot^Mi^peake ZM. Lab,, 1879.) 
Abstract of ObaerTatJons on the I>eyeIopment of the American Oyster. {ZM. AnaeiffeTf 

1879.) 
The Artificial Fertilization of Oyster Eggs and the Propagation of the American Oys- 
ter. {Am, Jour, (tf Science, 1879.) 
The Development of the American Oyster. {Report of the Maryland FUh Oommieeiotit 

and Studies from the Bid. Lab., J. H. U., 1880.) 
The Acqoisition and Loss of a Food Yolk in Molluscan Eggs. {Studies from the BioL 

Lab., J. H. 27., 1880; 10p/ate#.) 
The Development of the Cephalopoda and the Homology of the Cephalopod Foot. {Am, 

Jour, of Science, 1880.) 
The Rhythmical Character of Segmentation. {Am, Jour, qfSeieneet 1880.) 
Budding in Free Medusn. {Am, Nat , Sept,, 1880.) 

Embryology and Metamorphosis of the Sergestidae. {ZoSl. Anaeiger, Nov., 1880.) 
The Young of the Crustacean Lucifer, A Nauplius. {Am. Nat., Nov., 1880.) 
The Development of the Squid. {Anniv, Mem., Boston Soc. Nat, Hist., March, 1881 ; 8 

plates.) 
Alternation of Periods of Rest with Periods of Activity in the Segmenting Elggs of 

Vertebrates. {Studies from the BioL Lab., J, U, U„ 1881 ; 1 p/ate.) 
The First Zoea of Porcellana. (With E. B. Wilsoh ; Studies from the BioL Lab., J. H, U., 

1881; 2 plates,) 
List of the Medusae of Beaufort, N. C. L {Studies from the BioL Lab,, J. H, U., 

1882.) 
Origin of the E^ of Salpa. {Siudiesfrom the BM. Lab,, J. H, V., 1882; 1 piaU,) 
Lucifer: A Study in Morphology. {Proc, Royal Soc., London, 1881.) 
The Development of Lucifer. (Phil. Trans. Royal Soc, London, 1882; II plates,) 
Handbook of Invertebrate SSodlogy. ( Boston, Oassino, 1882.) 

Chamlsso and the Discovery of Alternation of Grenerations. {ZoOl, Anaeigor, 1882,) 
The Development of the Digestive Tract in Molluscs. {Proe., Boston Soe. NaL MisL, 1879.) 
The Metamorphosis of Alphens. {Univ, Circular, No. 17.) 
The Metamorphosis of Penaeus. ( Univ, Circular, No. 19.) 
On the Origin of Alternation of Generations in Hydro-Medusae. {VMv, Okreular, Nf, 

22; Ann,(tf NaL Nisi., Vol. 11 , p. 455.) 
* Notes on the Medusae of Beaufort, N. C. II. {Studies from the BioL Lab., J, H, U., 

1883.) 
The Law of Heredity. {BaUimttre, Murpky, 1888.) 

W. Batxsoh : 
Abstract of Observations on the Development of BalanogloBsus. {Unit, aroular. No, 27.) 

H. G. BsTXB, M. D.— (See H. W. Conn.) 

E. A. BiRGE : * 
Notes on the Development of Panopaeus Sayt {Studies from the Biol. Lab., J. H, V,, 
1883,4p/a(e«.) 

8. F. CILARKB, Ph. D. : 
New Uydroids from Chesapeake Bay. {Boston Soc, Nat. Hist., 1882.) 

B. P. CoLTOsr, A. B.— (See H. Garman.) 

H. W. CoHH, A. M. : 
Development of Tubnlaria Cristata. ( Univ, Circular, No, 17.) 
On Kadial and Bilateral Symmetry in Animals. {Univ. Circular, No. 22; Ann, of Nat, 

Hist,, Vol. 12, p. 61) ; Journal Royal Mic. Soc., Vol. 8, p. 683.) 
An Instance of Sexual Variation in the Crustacea. ( Univ. Circular, No. 27.) 
Evidence of a Protoxoea Stage in Crab Development. ( Univ, Cireular, No. 28 ) 
The Nervous System of Porpita. (With U. G. BKTiut. Studies from the BioL Lab, 

J, H. U„ 1883, 1 plate,) 



Evolution of Decapod Zoea. {Seienee, April, 1884, in press.) 

Significance of the Larval Skin of Decapod. {Studies from the BioL Lab,, J, B 

2 plates.) 
Life History of ThalassenuL Abstract. {Studies from the BioL Lab., J, H.U.,\9^ 

H. Garmah : 
List of a few additions to the Species of Birds, Reptiles, and Batrachians men 

Dr. Elliott Coues' paper on the Natural History of Fort Macon and Vicinit; 

Circular, No. 22.) 
Development of Arbada punctulata. (With B. P. Coltoh. Studies from the j 

J. H, U., 1881.) 

J. P. McMuRRiCH : 
Origin of the so-called Test Cells in the Asddian ovum. {Studies from the 1 

J. H. U, 1882.) 
Abstract of Observations on the Osteology and Development of Syngnmthna 1 

(Storer.) ( Univ, Circular, No, 27.) 
On the Osteology and Development of Syngnathus Peckeanus (Storer.) {Q^ 

nal Micros. Science, Vol, XXUI, 2 plates.) 

K. MiTSUKURi, Ph. D.: 
On the Structure and Significance of some Abberant Forms of Lamellibranch 
{Quar. Jour. Micros. Sci,, July, 1881 ; Studies from the BioL Lab., J. H. U., 188 

H. L. OsBORN , A. B. : 
The Structure and Growth of the Shell of the Oyster. {Studies from the I 

J. H. U, 1882, 1 plate.) 
On the Growth of the Molluscan Shell. ( Univ. Circular, No, 27 ; Ann. (^f Nat. 

11, p. 149; Am, Nat , VoL 17, p. 96; Journal Royai Micros. Soe., Vol. 3, p, 195. j 
Of the Gill in some forms of Prosobranchiate MoUusca. {Shtdies from the 1 

J, H, U, 1884, 8 plates,) 
—Also see J. M. Wilson. 

H. SswALL, Ph. D. : 

On the Equilibrium Function of the Membraneous Labyrinth in Cartilaginoi 
{Univ, Circular, No. 12; Journal of Physiology, Vid. IV, No, 6, 1884.) 
P. R. Uhlkr : 

List of Animals observed at Fort Wool, Va. {Studies from the BioL Lab. J. H, 

N. B. Wrbstrr: 

Partial List of Land PUnts at Fort Wool, Va. {Siudiesfrom the Bid. Lab,, J. R 
E. B. Wilson, Ph. D. : 
The Early Stages of Renilla. {Am. Jour, of Science, 1880.) 
Origin and Significance of the Metamorphosis of Actinotrocha. {Quar. Jour. 

Sc, April, 1881, 2 plates; Abstract in Am. NaL. 1882.) 
The First Zoea of Porcellana. (With W. K. Brooks ; Studies from the Biol. Lab 

1981, 2 plates.) 
Observations on the Early Developmental Stages of some Polycheetous A 

{Studies from the Biol Lab., J. H. U., 1882 ; Abstract in Zodl. Anzeiger, 1880, a 

Jour, (tf Science, 1880.) 
A New Species of Pilidinm. {Studies firom the Biol. Lab., J, H, U, 1882.) 
Abstract of Observations on the Structure and Development of Renilla and Le] 

{Univ. Circular, No, 17.) 
The Development of Renilla. (Proc., Royaf Soc., London, No. 222 ; Univ, OrcuU 
—Also see J. M. Wilson and W. K, Brooks. 

J. M. Wilson, M. D. : 
Variation in the Segmentation of the Egg of Renilla. (With E. B. Wilson 
Osrorn; Zodl. Anzeiger, 1882, No. 123; Arehivf, Zo6l. exper,, 1883.) 



Dr. E. B. Wilson's monograph on the Development of Renilla is now in pri 
will soon appear with sixteen quarto plates, in the Philosophical TVansactions oj 
Society, Several other papers are now ready for publication. One of these, i 
the Development of Thallassema, by Mr. H. W. Conn, has received one of tb 
prises of the Boston Society of Natural History. 



STUJDIES FROM THE BIOLOOIOAL LABORATORY. 

(Indttding the Chesapeake ZoiUogioal Laboratory.) 



The Studies from the Biological Laboratory are published under the direction 
of Professor Newell Martin, Editor, and Dr. W. K. BsooKSy Associate 
Editor. Two volumes have been issued: Vol. I (1879-80), 600 pp., 40 
plates ; Vol. II (1881-83), 496 pp., 37 plates. 

Vol. III., No. 1, is now ready. It contains papers on : 

The Significance of the Larval Skin of Decapods. (27 pp., 2 plates). By 
H. W. Conn. 

Life Hbtory of Thalassema. (7 pp., 1 plate). By H. W. CJonn. 

Of the Gill in some forms of prosobranchiate MoUusca. (12 pp., 1 plate). 
By H. L. Osborn. 

The "Studies" contain the majority of the original scientific papers 
published by members of the Biological Department of the University. 



In future they will appear in numbers issued at intervals as mat 
publication is ready. To each of these numbers will be afiixed 
dependent on its size and the number and cost of plates printed 
These numbers maybe purchased separately or all of them will 
warded as published to persons who subscribe in advance for th 
volume. The subscription price for the volume of about 500 pages, 
prepaid, is $5.00. Price of Vol. Ill, No. 1, 70 cents. 

As in future no articles will be reprinted fiom the Journal of PI 
the ** Studies" will no longer be sold at a reduced price to the subec 
that Journal. 

Remittances and propositions for exchange should be addressee 
" Publication Agency of the Johns Hopkins University." 
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not only led to ten physiological experimenters for each one who would have 
worked without them, but by making it possible to introduce into the 
regular course of physiological teaching demonstrations and experiments 
on living animals, without shocking the moral sense of students or of the com- 
munity at large, has contributed incalculably to the progress of physiology. 
On the occasion of the opening of the old laboratory I used these words : * — 

" Physiology is concerned with the phenomena goin^ on in living things, 
and vital phenomena cannot be observed in dead bodies ; and from what I 
have said you will have gathered that I intend to employ vivisections in 
teaching. I vrant, however, to say. once for all, that here, for teaching 
purposes, no painful experiment will be performed. Fortunately the vast 
majority of pnysiological experiments can nowadajrs be performed without 
the infliction of pain ; either by the administration of some of the many 
anaesthetics known, or by previous removal of parts of the central nervous 
ffystem ; and such experiments only will be used here for teaching. With 
regard to physiological research, the case is different. Happily here, too, the 
number of necessarily painful experiments is verv small indeed ; but in 
any case where the furtherance of physiological knowledge is at stake — 
where the progress of that science is concerned, on which all medicine is 
based, so fiir as it is not a mere empiricism — I cannot doubt that we have 
t right to inflict suffering upon the lower animals, always provided that it 
be reduced to the minimum possible, and that none but competent persons 
be allowed to undertake such experiments." 

Those words were a declaration of principle, and a pledge given to this 

community, in which I was about to commence my work. That the work 

has been carried on for seven years among you, without a murmur of 

objection reaching my ears, is sufficient proof that Baltimore assents to the 

principle ; and, gratifying as the building of our new laboratory is to me 

from many points of view, there is none so grateful as its witness, that, in 

the opinion of our trustees and of my fellow-citizens, I have carried out my 

pledge. There has been no hole-and-corner secrecy about the matter : the 

itadents in the laboratory have been no clique living isolated in a college 

building ; but either your own sons, or boarders scattered among dozens of 

funilies in this dty ; and no room in the laboratory has ever been closed to 

iny student : what we have done has been open to all who cared to know. 

On this occasion, when we make a fresh start, I desire to re-assert the 

principle, and repeat the pledge. 

We have seen that Haller laid the foundation of our knowledge that the 
body of one of the higher animals is essentially 'an aggregation of many 
organs, each having a sort of life of its own, and in health co-operating har- 
moniously with others for the common good. In the early part of this 
century, before scientific thought had freed itself from mediaeval g^dance, 
this doctrine sometimes took fantastic forms. For example, a school arose 
which taught that each organ represented some one of the lower animals. 
DuBois-Reymond relates that in 1838 he took down these notes at the lec- 
tures of the professor of anthropology : — 

''Each organ of the human body answers to a definite animal, is an 
animal. For example, the freely movable, moist, and slippery tongue is a 
cuttlefish. The bone of the tongue is attached to no other bone in the 
skeleton ; the cuttlefish has only one bone, and consequent Iv this bone is 
ittached to no other. It follows that the tongue is a cuttlefish." 

However, while Professor Steffens and his fellow transcendentalists were 
theorizing about organs, others were at work studying their structure ; and 
a great step forward was made in the first year of our century, by the pub- 
lication of Bich&t's * Anatomic g^nerale.' BichAt showed that the organs of 
the body were not the ultimate living units, but were made up of a number 
of different interwoven textures, or tisaueSf each having vital properties of 
its own. This discovery paved the way for Schwann and Schleiden, who 
laid the foundation of the cell-theory; and showed, that, in fundamental 
fltructure, animals and plants are alike, the tissues of each being essentially 
made up of aggregates of more or less modified microscopic living units 
called cells. Our own generation has seen this doctrine completed by the 
demonstration that the essential constituent of the cell is a peculiar form of 
matter named protoplasm, and that all the essential phenomena of life can 
be manifested by microscopic bits of this material ; that they can move, feed, 
assimilate, grow, and multiply ; and still further, that, wherever we find any 
characteristic vital activity, we find some variety of protoplasm. Physiology 
thus has become reduced in general terms to a study of the faculties of proto- 
jdasm ; and morphology to a study of the forms which units or aggr^ites of 
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units of protoplasm, or their products, may assume. The isolation of 
botany, zoology, and physiology, which was threatened through increased 
division of labor, due to increase of knowledge necessitating a limitation of 
special study to some one field of biology, was averted ; and the reason was 
given for that principle which we have always insisted upon here, — ^that 
beginners shall be taught the broad general laws of living matter before they 
are permitted to engage in the special study of one department of biology. 

If I be asked, what have biological science in general and physiology 
in particular done for mankind to justify the time and money spent on 
them during the past fifty years, I admit it to be a perfectly fair question ; 
fortunately it is one very easy to answer. Leaving aside the fruitful practi- 
cal applications of biological knowledge to agriculture and sanitation, I will 
confine myself to immediate applications of the biological sciences to the 
advance of the theory, and, as a consequence, of the art of medicine. 

So long as the life of a man was believed to be an external something 
distinct from his body, but residing in it for a while, diseases were naturally 
regarded as similar extrinsic essences or entities, which invaded the body 
from without, and /ought the * vital force.' The business of the physician 
was to drive out the invader without expelling th6 vital spirits along 
with it, — an unfortunate result, which only too often happened. To the 
physicians of the sixteenth century a fever was some mysterious extraneous 
thing, to be bled, or sweated, or starved out of the body, much as the medi- 
dne-men of savages try to scare it ofiT by beating tomtoms around the patient. 
Once life was recognized as the sum total of the properties of the organs 
composing the body such a theory of disease become untenable, and the 
basis of modem pathology was laid. Disease was no longer a spiritual 
indivisible essence, but the result of change in the structure of some one or 
more of the material constituents of the body, leading to abnormal action. 
The object of the physician became, not to expel an imaginary •immaterial 
enemy, but to restore the altered constituent to its normal condition. 

The next great debt which medicine owes to biology is the establishment 
of the cell-doctrine, — of the fact that the body of each one of us is made up 
of millions of little living units, each with its own properties, and each in 
health doing its own business in a certain way under certain conditions ; and 
qp one cell being more the seat of life than any other. The activities of 
certain cells may, indeed, be more fundamentally important to the main- 
tenance of the general life of the aggregate than that of others ; but the 
cells, which, by position or function, are more essential than the rest, are, in 
final analysis, no more alive than they. Before the acceptance of the cell- 
doctrine pathologists were practically divided into two camps, — ^those who 
believed that all disease was primarily due to changes in the nervous 
system, and those who ascribed it to alteration of the blood. With the 
publication of Virchow's * Cellular pathology ' all this was changed. Phy- 
sicians recognized that the 1)lood and nerves might at the outset be all right, 
and yet disease originate from abnormal growth or action of the cells of 
various organs. This new pathology, like the older, was for a time carried 
to excess. We now know that there may be general diseases primarily due 
to changes in the nervous system, which binds into a solidarity the organs 
of the body ; or of the blood, which nourishes all : but we have also gained 
the knowledge that very many, if not the imyority, of diseases have a 
local origin, due to local causes, which must be discovered if the disease is 
to be successfully combated. An engineer, if he find his machinery running 
imperfectly, may endeavor to overcome this by building a bigger fire in his 
furnace, and loading the safety-valve. In other words, he may attribute the 
defect to general causes ; and in so far he would resemble the old patholo- 
gists. But the skilled engineer would do something different. If he found 
his machinery going badly, he would not jump forthwith to the conclusion 
that it was the fault of the furnace, but would examine every bearing and 
pivot in his machinery, and, only when he found these all in good working- 
order, begin to think the defect lay in the furnace or boiler ; and in that 
he would resemble the modem physician instmcted in the cell-doctrine. 

A third contribution of biology to medical science is the germ-theory as 
to the causation of an important group of di.seases. To it we owe already 
antiseptic surgery ; and we are all now holding our breath in the fervent 
expectation that in the near future, by its light, we may be able to fight 
scarlet-fever, diphtheria, and phthisis, not in the bodies of those we love, 
but in the breeding-places, in dirt and darkness, of certain microscopic plants. 

From one point of view the germ-theory may seem a return to the idea 
that diseases are external entities which attack the bciy; but note the 
difference between this form of the doctrine and the ancient ! We are no 
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March 6.— Fifty-eixth regular meeting. ProfcMor Martin in the chair. Twenty-Aye 

members present. 
Papers read : 

On the Glucose Industry in the United States, by T. Rkksbx. 

On the Gastropod Gill, by H. L. Osborn. 

On a Case of Endocarditis in a Dog, by W. T. Councilman. 

AprU 2.— Fifly*«eYenth regular meeting. Professor Martin in the chair. Twenty 

members present. 
Papers read : 

On Compound Reaction Time, by G. Stanlkt Hall. 

On the Coagulation of the Blood, by W. H. Howsll. 

FhUoloffletU A»9oelaHoi%* 

Marek 7.— Fifty-third regular meeting. Professor GHdersIeeve in the chair. Thirty- 
three members present. 
^ Papers read : 

On Uniformity and Analogy, by Professor M. W^Easton of the University of Penn- 
sylvania, presented and criticised by M. Bloomfleld. (Ahttraei on p. 78). 
On the NahuatI Spanish Dialect of Nicaragua, by A. M. Elliott. (AMraet onp, 74). 

April 4.— Fifty-fourth regular meeting. Professor GildersleoTein the chair. Thlrty- 

fiye members present. 
Papers read : 

On Rhythmical Pronunciation of Greek and I«atin Prose and a few remarks on Accent, 
by C. W. E. MlLLKB. 

On Parallelisms in Beowulf, by C. B. Wbioht. 

Hittmrieai and i'oUtte€U aetenee Au&oeUttion* 

m 

JMmtary 29.— Dr. H. B. Adams in the chair. 

Lnther Martin, a Biographical Study, by U. P. Goddabd. 

Martin was for fifty years the leader of the Maryland bar and twice held the office 
of Attorney General. A fitter opponent of the Constitution in 1787, he afler^ 
wards bi-came a strict constructionist and an advocate of state's rights. He 
was one of the counsel for the defence in the trials of Judge Chase and Aaron 
Burr. In 1822 the latter took Martin to his own home in New York, where the 
I once brilliant Maryland advocate died, a menul wreck, in 1826, at the age of 78. 

March 7.~Dr. H. B. Adams in the chair. 

The Development of thq Passover Scandal, by J. Rsn dkl Harbu. 

The paper established' the historical continaity of the calumnies concerning the 
nse of human flesh and bluod at religious banquets from the times of the early 
Christians down to the persecuted Jews in modern Hungary. The charges made 
by Jews and Pagans against Christians were subsequently transferred by the 
latter and made against herectical sects, e. g,. the Montanists, and, in the coarse 
of the middle ages^ these charges were brought home to the Jews. Almost every 
Christian nation has had some legend of diild-sacriflce by the Jews like that 
illustrated by Hugh of Lincoln. 

JforcA 14.— Dr. R. T. lily in the chair. 

Moses as a Statesman, by John Dumlap, Esq., of Richmond, Va. 

This paper related to Hebrew civic, religious, and military institutions, to penal 
law, administration, etc. 

Jiareh 21.— Dr. H. B. Adams in the chair. 
Additional Notes on Icaria, by Albxrt Shaw. (Abitraet on p, 77). 
Rudimentary Society among Boys. Part I. Land Tenure, by John Johnson. 
Review of the American edition of Laveleye's Elements of Political Economy, edited 

by Dr. Taussig, by R, T. Elt. 
Review of the Hon. A. C. Goodeirs monographs on the History of Witchcraft, the 
Seals of Massachusetts, etc., by J. F. jAMKtiON. 

March 28.— Dr. H. B. Adams in the chair. 
Tammany Hall, a Study of New York City Politics, by Taloott Williams, of 
The Pies$^ PhiladelphU. 

AprU 4.— Dr. H. B. Adams in the chair. 

Old Teutonic Life in Beowulf, by Jamks A. Harrison. 

The paper is an attempt to reconstruct an outline of Ok! Teutonic life as contained 
in Btdwuif, a poem of tho eighth or ninth century written In Anglo-Saxon. 
Though the texture of the poem is Dano^andlnavian, this poem was found to 
contain much that could t>e called in general Teutonic ; it is filled with folk-lore, 
superstitions, customs, traces of ancient, and foreshadowings of modem life ; a 
reservoir of dynastic traditions and legends very valuable to the student of the 
origins of Germanic history. 

Samuel Adams, the Man of the Town-Meeting, by James K. Hosmkb. 

Society for S^tniHe Philatoffy, 

December 18.— First meeting. Profpssor Haupt in the chair. Seven members present. 
Papers read : ' 

The City of Harran and its Place in Ancient History, by C. Adlbr. 
Harran and its Condition after the Chriitian Era, by A. L. Fbothinoham Jb. 
The People and Language of the Modes founded on Delattre " Le Peuple et TEmpire 

des Mddes,*' by C. Lbhmann. 
An etymology of tho Name of S. Luke given by Isidore of Seville, by J. Rbndkl 

Harris. 
Dr. A. L. Frothingham Jr., was elected Secretary. 

Janun'^ 18.— Second meeting. Professor Haupt in the chair. Eight memben pressnt. 
Papen read : 
The Differences in the Pronunciation of many Letters in Hebrew among the Jews of 
different countries of Europe, by C. Adlkb. 



The History of Syriac Literature from the beginning of the Christian Era t 
period of the Mohammedan Conquest, by A. L. Frothingham Jr. {Abetraet 

75). 

Fybrwiry 28.— Third meeting. Professor Hanpt in the chair. Seven members pre 
Papen read: 

The Massora and its Critical and Editorial Treatment, by A. H. Hdizinga. 

The history of Syriac Literature from the Mohammedan Conquest to its extin^ 
in the XIII century (continued), by A. L. Frotuinuham Jr. (Abttraet on p 

March 17.— Fourth meeting. Profiassor Haupt in the chair. Nine membera prese 

Papers read: 
The exchange of itn and nwn in the Proto-Baby Ionian Language, by C Lbhmaki 
A Hebrew MS. of C. 1300 important for its various readings of the Old Testament 

by C. Adlbr. 
Semitic loan-words in Old Greek, by W. M. Arnolt. 

MathematieaM Speiety, 

March 19.— Dr. Story in the chair. Eleven members present. 
Papers read: 

On a System of Straight Lines detennined by two Given Lines, by W. E. Stoxt, 

A Certain Class of Transcendental Functiona, by T. Craio. 

A Note on Partitions, by G. S. Ely. (Ahttract en p. 76). 

Unicursal Curves in »-Flat Space, by G. BissiNO. {AMraet en p, 77). 

A Note on Cycles, by A. S. Hathaway. 

Some Remarlu on Unicnrsal Curves, by E. W. Dayis. 

Meiaphyeieai Chtb. 

March 11.— Thirty-seventh regular meeting. Dr. G. Stanley Hall in the chair. 

teen memben present. 
Papen read: 

The New Psychology, by J. Drwby. 

The Body as a Spiritual Residence, by E. M. Habtwbll. 

Arekceoioyieca Soeiety, 

March 14.— Second general meeting. Dr. Adams in the chair. Fourteen mea 

present. 
Paper: 

Report on the Collection of Casts in the Peabody Institute, by L. Hoskikb. 

This paper was drawn up with the object of showing what field the collei 
covered and what opportunity for study it afforded to the Society. 

Address : 

On the Entasis in Greek Architecture, by J. T. Clarkb. (Ahstraet em p. 8S). 

March 22.— Third general meeting. Professor Giidersleeve in the chair. Thirty 

memben present. 
Address : 

On the Acropolis of Athens, by W. J. Stillman. (Abttraet en p. 88). 
Report: 

On the Library of the Peabody Inslltate (Ancient Art), by A. Emxbsoit. 

Boftlmore NaiuraHete* Field dub, 

Febntarf 20.— Dr. G. H. Williams in the chair. Twenty memben present. 
Communications : 
On Economic Entomology, by O. Luqgbb. 

This paper treated of the excessive insect depredations in the United Stmtes 

their causes. 

On the Peculiarities of certain Linden trees on Cathedral street, by B. W. Bai 

These trees show at different heights from the pavement lai^ swellings, the n 

for which has not been clearly understood, it wasshown that the swellings 

caused by the grafting of the European Linden on the American hnea t 

Mb. Bbuck gave an account of the bad-lands in the south-western part of Dal 

noted for the abundance of fossil remains of extinct animals to be found the 



March 19.— Dr. G H. Williams in the chair. 
Communications : 



Fifteen memben present. 



On Insects injurious to Herbaria, by O. Luqobr, 

In looking over a collection of 8500 species of alpine plants of Europe presents 
this Univerdtv by Dr. A. F. W. Schimner, sevenu species of injurions in: 
were found. Amongst them were the Sitodrepa paniceiL Ptinus fur, and a 
destructive species of Ptinus not f >und %erore in this country. The t 
species namea belong to the family of Ptinidas, popularly known as the d« 
watch. Two species of the apterous Psocus were also found in limited naml 
Mb. Wkbstbb made a report on the map of the region around Baltimore whi 

being prepared. (Abttraet on p. 90), 
Dr. Barton read some notes in Butany. He gave an account of some yellow J« 

mine visited by humble bees. 

The bees were unable to get at the nectar from the mouth of the corolla and ^ 
obliged to puncture it from the base^ They died, however, nnom its eff 
Several seeds were described, apparently oat-seeds, having on the back a 
awm bent near the middle. Tne thigh of this leg-like awm was found I 
spirally twisted and if held fast and moistened the seed attached was turned i 
its axis. The theory was advanced that by its hvgroscopic quality when the 
wasdropped and covered by drifting sand and moistened by rain, the unwindii 
the awm now held fast in the sand would bore the seed into the earth to a di 
Bufflcient to insure germination. 
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March 6.— Fift7-«ixth regular meeting. ProfcMor Martin in the chair. Twenty-Are 

members present. 
Papers read ; 

On the Olucoee Industry in the United States, by T. Rkmsbx. 

On the Gastropod Gill, by H. L. Osborn. 

On a Case of Endocarditis in a Dog, by W. T. Councilman. 

AprU 2.— Fifty-eeventh regular meeting. Professor Martin in the chair. Twenty 

members present. 
Papers read : 

On Compound Reaction Time, by G. Stanlkt Hall. 

On the Coagulation of the Blood, by W. H. Uowkll. 

March 7.— Fifty-third regular meeting. Professor GUdersIeeve in the chair. Thirty- 
three members present. 

Papers resd : 
On Uniformity and Analogy, by Professor M. W^Easton of the University of Penn- 
sylvania, presented and criticised by M. Bloomfleld. (AbMtract <m p. 78). 
On the Nahuatl Spanish Dialect of Nicaragua, by A. M. Elliott. (Abttraei onp, 74). 

April 4.— Fifty-fourth regular meeting. Professor Gildersleevein the chair. Thlrty- 

fiye members present. 
Papers read : 

On Rhythmical Pronunciation of Greek and I«atin Prose and a few remarks on Accent, 
by C. W. E. MlLLKB. 

On Parallelisms in Beowulf, by C. B. Wbioht. 

Hiatarleai and t^ttleai Setenea AaaoeiatUnu 

• 

I ^ua r jf 29.— Dr. H. B. Adams in the chair. 

Luther Martin, a Biographical Study, by U. P. Goddabd. 

Martin was for fifty years the leader of the Maryland bar and twice held the office 
of Attorney General. A Mtter opponent of the Constitution in 1787, he afler^ 
wards bt^rame a strict coustructionist and an advocate of State's rights. He 
was one of the counsel for the defence in the trials of Judge Chase and Aaron 
Burr. In 1822 the latter took Martin to his own home in New York, where the 
once brilliant Maryland advocate died, a menul wreck, in 1826, at the age of 78. 

March 7.— Dr. H. B. Adams in the chair. 

The Development of thq Passover Scandal, by J. Rsndkl Harru. 

The paper established* the historical continuity of the calumnies concerning the 
use of human flesh and bluod at religious banquets fh>m the times of the early 
Christians down to the persecuted Jews in modern Hungary. The charges msde 
by Jews and Pagsns against Christians were subsequently transferred by the 
latter and made against herectical sects, e. g.. the Montanists, and. in the course 
of the middle ages^ these charges were brousht home to the Jews. Almost every 
Christian nation has had some legend of cnild-saerifice by the Jews like thai 
illustrated by Hugh of Lincoln. 

March 14.— Dr. R. T. )SLj in the chair. 

Moses as a Sfatesman, by John Dumlap, Esq., of Richmond, Va. 

This paper related to Hebrew civic, religious, and military institutions, to penal 
law, administration, etc. 

March 21.— Dr. H. B. Adams in the chair. 

Additional Notes on Icaria, by Albsrt Shaw. {Ahttract an p. 77). 
Rudimentary Society among Boys. Part I. Land Tenure, by John Johnson. 
Review of the American edition of Laveleye's Elements of Political Economy, edited 

by Dr. Taussig, by R, T. Elt. 
Review of the Hon. A. C. Goodell's monographs on the History of Witchcraft, the 

Beabi of Massachusetts, etc, by J. F. Jamkson. 

March 28.— Dr. H. B. Adams in the chair. 
Tammany Hall, a Study of New York City Politics, by Taloott Williams, of • 
The Pttu^ Philadelphia. 

AjprU 4.— Dr. H. B. Adams in the chair. 

Old Teutonic Life in B«4)wulf, by Jamks A. Harrison. 

The paper is an attempt to reconstruct an outline of Old Teutonic life as contained 
in Btdwnif, a poem of the eighth or ninth century written in Anglo-Saxon. 
Though the texture of the poem is Dano^kandinavian, this poem was found to 
contain much that could be called in general Teutonic ; it is filled with folk-lore, 
superstitions, customs, traces of ancient, and foreshadowings of modem life; a 
reservoir of dynastic trsditions and legends very valuable to the student of the 
origins of Germanic history. 

Samuel Adams, the Man of the Town-Meeting, by Jamks K. Hosmkb. 

BoeUty fur S^tniHe J^Uatoffy, 

Daewibcr 18.— First meeting. Profpssor Haupt in the chair. Seven members present. 
Papers read : ^ 

The City of Harran and its PIsce in Ancient History, by C. Adlbr. 
Harran and its Condition after the Christian Era, by A. L. Frothinoham Jr. 
The People and Language of the Medes founded on Delaitre *' Le Peuple et TEmpire 

des Mddes," by C. Lbhmanm. 
An etymology of the Name of S. Luke given by Isidore of Seville, by J. Rbndrl 

Harris. 
Dr. A. L. Frothingham Jr., was elected Secretary. » 

Januaiy 18.— Second meeting. Professor Haupt in the chair. Eight members pressnt, ,. 
Papers read : 
The Differences in the Pronunciation of many Letters in Hebrew among the Jews of 
different countries of Europe, by C. Adlkr. 



The History of Syriac Literature flrom the beginning of the Christian Era to the 
period of the Mohammedan Conquest, by A. L. Frothingham Jr. {Abatraet am p. 
75). 
JV^rvary 28.— Third meeting. ProfesBor Hanpt in the chair. Seven members present. 
Papers read: 
The Massora and its Critical and Editorial Treatment, by A. H. Hdizinga. 
The history of Syriac Literature from the Mohammedan Conquest to its extinction 
in the XIII century (continued), by A. L. Frotuinohaji Jr. (Abttraet onp, 79), 

March 17.— Fourth meeting. Profiassor Haupt in the chair. Nine memben present. 
Papers read: 

The exchange of Hn and imm in the Proto-Babylonlan Language, by C. Lbhmann. 

A Hebrew MS. of C. 1300 imporunt for its various readings of the Old Testament text^ 
by C. Adlrr. 

Semitic loan-words in Old Greek, by W. M. Arnolt. 

Mathematiaai Saeiaiy, 

March 19.— Dr. Story in the chair. Eleven members present. 
Papers read: 

On a System of Straight Lines determined by two Given Lines, by W. E. Stoxt. 

A Certain Class of Transcendental Functiona, by T. Craio. 

A Note on Partitions, by G. S. Ely. {Alutract am p. 76). 

Unicursal Curves in »-Flat Space, by G. BissiNO. (Attract en p. 77). 

A Note on Cycles, by A. S. Hathaway. 

Some Remarks on Unicursal Curves, by E. W. Dayis. 



Metaphyaiaai Cfwfr. 

March 11.— Thirty-seventh regular meeting. Dr. G. Stanley Hall in the chair. 

teen members present. 
Papers read: 

The New Psychology, by J. Drwbt. 

The Body as a Spiritual Reaidenoe, by E. M. Habtwkll. 



ArakcBoiegieml Baeiaty, 

March 14.— Second general meeting. Dr. Adams in the chair. Fonrteen momban 

present. 
Paper: 

Report on the Collection of Casts in the Peabody Institute, by L. Hosxnrs. 

This paper was drawn up with the object of showing what field the coUectloB 
covered and what opportunity for study it afforded to the Society. 

Address : 
On the Entasis in Greek Architecture, by J. T. Clarxb. (AUtroict amp. 8S). 

March 22.— Third general meeting. Professor Gildersleeve in the chair. Thirty^oM 

members present. 
Address : 

On the Acropolis of Athens, by W. J. Stiujcan. (Abttraei am p, 88). 
Report: 

On the Library of the Peabody Instltnte (Ancient Art), by A. EMXBsnir, 

BaMmara NaiuralUia* FMd dub. 

F^tmtary 20.— Dr. G. H. Williams in the chair. Twenty members present. 
Communications : 
On Economic Entomology, by O. Luqgbr. 

This paper treated of the excessive insect depredations In the United SCatos sad 
their causes. 
On the Peculiarities of certain Linden trees on Cathedral street, by B. W. Babtox. 
These trees show at different heights from the pavement lai^ swellings, the rsaaoR 
for which has not been clearly understood, it wassbown that the swellings were 
caused by the grafting of the European Linden on the American fa«aa-woed. 
Mr. Bruce gave an account of the bad-lands in the south-western part of DakoU, 
noted for the abundance of fossil remains of extinct animals to be found thers. 
March 19.— Dr. G H. Williams in the chair. Fifteen members present. 
Communications : 
On Insects injurious to Herbaria, by O. Lugobr, 

In looking over a collection of 8500 species of alpine plants of Europe presented tt 
this Universitv by Dr. A. F. W. Schimper. sevend species of injurions inseett 
were found. Amongst them were the £utodrepa paniceiL Ptinus fbr, and a very 
destructive species of Ptinus not f >und ^lore in this country. The tbm 
species namea belong to the family of Ptinidss, popularly known as the deatk- 
watch. Two species of the apterous Psocus were also found in limited nnmb«i 
Mr. Wkbstxr made a report on the map of the region around Baltimore whiekli 1 

being prepared, (iiftsfractonp. 80). 
Dr. Barton read some notes in Butany. He gave an account of sono yellow Jcasft* i 

mine visited by humble bees. I 

The bees were unable to get at the nectar from the mouth of the corolla and weva \ 
obliged to puncture it from the base. They died, however, f^om its eflf^cits. , 
Several seeds were described, apparently oat-seeds, having on the backalca0l 
awm bent near the middle. The thigh of this leg-like awm was found X€> ** 
spirally twisted and if held fast and moistened the seed attached was turned u §a^ 
its axis. The theory was advanced that by its hvgroscopic quality When tbesi^>^ 
wasdropped and covered by drifting sand and moistened by rain, the unwindiB^J[^ 
the awm now held fast in the sand would bore the seed into the earth to a def*" 
sufficient to insure germination. 
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PROGRAMMES FOR 188 4-8 5. 



The following courses in literature and science are offered for the academic year which begins September 23, 1884. 
They are open to all properly qualified young men according to conditions varying somewhat in each department 
Detailed statements as to the various subjects are given in the programmes of the departments of instruction on subsequent 
pages. A special Circular relating to College Courses has l)een issued. 

The Annual Register giving detailed statements as to the regulations and work of the University will be sent on 
application. 



B. L. QiLDERSLEEYE, Professor of Greek. 

(a) will direct the Greek Seminary. Twice weekly, through 

the year, 
(h) will condact a course of Practical Exercises in Greek. 

Twice weekly, from October to January, 

(c) will lecture on the Greek Lyric Poets. Weekly, after the 
first of January, 

(d) will give a course of lectures on the Syntax of the Greek 
Moods and Tenses. 

(e) will hold a series of conferences on Greek Grammar. 
Weekly J during the second half year, 

Q. STANLEY HALL, Professor of Psychology and Pedagogics, 

(a) will lecture on Psycho-Physiology. Twice weekly, through 
the year, 

(b) will direct the work of those engaged in Psycho-Physic 
research. 

(c) will lecture on the History of Modern Philosophical and 
Educational Ideas. Weekly, through the year, 

(d) will hold a series of conferences on Educational Topics. 
{e) will direct the course required of matriculated students in 

Logic, Ethics, and Psychology. 

PAUL HAUPT, Professor of the Shemitic Languages, 

will give courses in 

(a) Hebrew. Four times weekly, through the year, 

(b) Chaldean Grammar, etc. Weekly, through the year. 

(c) Ethiopic. Weekly, through the year, 

(d) Arabic. Weekly, through the year, 

{e) Assyrian. Twice weekly, through the year, 
(/) Sumero-Akkadian. Weekly, through the year, 

H. N, MARTIN, Professor of Biology, 

(a) will direct the Laboratory Work in Biology. Daily, 
through the year, 

(b) will lecture on Animal Physiology and Histology. Three 
times weekly, through the year, 

(c) will lecture on General Biology. Three times weekly, until 
the middle of April, 

{d) will lecture on the Embryology of thn Chick. Three times 
weekly, from the middle of April until the close of the 
session. 



C. D. MORRIS, Collegiate Professor of Greek and Latin. 
will form classes in: — 

(a) Plato, Gorgias. Four times weekly, first half-year, 
{b) Aeschylus; Euripides. Three times weekly, second half 

year, 
(c) Cicero. Three times weekly, first half-year. 

{d) Catullus ; Martial. Seven times in two weeks, second half- 
year. 

(e) Greek Prose Composition. Weekly, through the year. 
(/) Reading Latin at Sight. Weekly, through the year. 
{g) Latin Prose Composition. Weekly, through the year. 

{h) will give a series of conferences on Greek History. Weekly, 
first half year, 

IRA REMSEN, Professorof Chemistry, 

(a) will direct the Laboratory Work in Chemistry. Daily, 
through the year, 

(b) will direct the courses of lectures to advanced students. 

(c) will lecture on General Chemistry. Four times weekly, 
first half year, 

(d) will lecture on the Compounds of Carbons. Four times 
weekly, second half-year, 

H. A. ROWLAND, Professor of Physics, 

(a) will lecture on Electricity and Magnetism. Four times 
weekly, through the year, 

(b) will direct a course of advanced work in the Physical 
Laboratory. Daily, through the year, 

(c) will conduct meetings for the discussion of current Physical 
literature. Weekly, through the year, 

SIR WILLIAM THOMSON, Professor in the UniversUy of Glasgow. 
will give a course of eighteen lectures on Molecular Dynamics. 
In October, 1884. 

H. B, ADAMS, Associate Professor of Uislory, 

(a) will direct the Seminary of Historical and Political Science. 
Weekly, through the year, 

will give the following courses: — 

(b) History of Politics. Three limes weekly, through the year. 

(c) Mediaeval Church and State. Twice weekly, first half-year. 

(d) the Italian Renaissance and the German Reformation. Twice 
weekly, second half -year. 

(f ) the Modern State System. Twice weekly, through the year. 
(/) Introductory to the study of History. Weekly, first half- 
year. 
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M. BLOOMFIELD, Associate Professor of Sanskrit, 
will give coarses in : — 
(a) Elementary Sanskrit. 
(6) Advanced Sanskrit, 
(c) lutrodaction into the Rig-Yeda. 
{d) Advanced Yedic Stadj. 

(e) Introduction into Comparative Philology. 

(f) Comparative Grammar of Greek. 

W. K. BROOKS, Associate Professor of Morphology, 

(a) will direct the work of the Marine Laboratory. 

(b) will lecture on the Elements of Zodlogy. 

T. CRAiG, Associate Professor of Applied Mathematics, 

(a) will direct a Mathematical Seminary. Weekly, through 

the year, 
will give courses in :-« 
(6) Theory of Functions including Elliptic Functions. Three 

times weekly, through the year, 

(c) Calculus of Variations. Twice weekly, first half-year, 
{d) Analytic Mechanics. Three times ^weekly, first half year, 
(c) Hydrodynamics. Three times weekly, second half year, 
(f) Partial Differential Equations. Twice weekly, second 

half year, 
(^) Total Differential Equations. Tunce weekly, through the 
year, 

A. M. ELLIOTT, Associate Professor of the Romance Languages, 

{a) will give advanced courses in the Romance Languages. 

Daily, through the year, 
(6) will lecture on French Philology and on French Literature 

of the Middle Ages. 

J. REN DEL HARRIS, Associate Professor of New Testament 
Oreek and Palaeography, 

will give courses in : — 

(a) Paleography, with especial reference to the documents of 

the New Testament. 
(6) New Testament and Patristic Greek, 
(c) Church History. 

Q. S. MORRIS, Lecturer on the Hintory of Philosophy. 

will lecture, during the first half-year, on : — 
(a) History of Philosophy in Greece. Twice weekly, 
(h) Ethics or the Science of Man. Twice weekly. 
(o) Modern Philosophy. 

H. N. MORSE, Associate Professor of Chemistry, 

(a) will assist in directing the Laboratory Work of the under- 
graduate students in Chemistry. 

(6) will lecture on Analytical Chemistry. Four times weekly, 
first half year, 

(c) will conduct a course in General Chemistry. Three times 
weekly, second half year, 

L» RABILLON, Lecturer on French Literature, 

will give a series of lectures on French Literature (in French). 

W. E. STORY, Associate Professor of Mathematics, 

(a) will direct a Mathematical Seminary. Weekly, through 
the year. 



will give the following courses : — 

(b) General Introductory Course for Graduates. Five times 
weekly, through the year. 

(c) Theory of Numbers. 7\oice weekly, first half year, 

(d) Higher Algebra. Twice weekly, second half year, 

{e) Modern Synthetic Geometry. Three times weekly, first 

half year, 
if) Quaternions. Three times xoeekly, second half-year, 
(g) Conic Sections. Twice weekly, through the year, 

M. WARREN, Associate Professor of Latin, 

(a) will direct the Latin Seminary. 7\oice weekly, through 

the year, 
{b) will give during the first half-year a course of lectures on 

the Roman Satirists. 

(c) will conduct during the second half-year a series of Practi- 
cal Exercises in Latin. 

will form classes for undergraduates in : — 

(d) Plautua; Terence. Three times weekly, first half year. 

(e) Tacitus. Seven times in two weeks, second half year. 
(/) Latin Prose Composition. Weekly, through the year, 
(g) Reading Latin at Sight. Once in two weeks, through the 

year, 

W. HAND BROWNE, Examiner in English. 

will conduct courses in English. Through tJie year, 

R. T. ELY, Associate in Political Economy, 
will conduct courses in : — 

(a) Finance and Taxation. Three times weekly, through the 
year, 

(b) Comparative Studies in European Administration. Weekly^ 
through the year, 

(c) Elements of Political Economy. Five times weekly, first 
half year. 

(d) History of Political Economy. Five times weekly, second 
half year. 

F. FRANKLIN, Associate in Mathematics, 
will give courses in : — 

(a) Problems in Mechanics. Twice weekly, through the year. 
(6) Differential and Integral Calculus. Three times weekly^ 

through the year, 
(c) Theory of Equations. Three times weekly, first half year, 
{d) Solid Analytical Geometry. Three times weekly, second 

half year. 

(e) Preparation for Matriculation in Trigonometry and Analyti- 
cal Geometry. 

J. F. JAMESON, Associate in History. 

(a) will g:ive a series of lessons upon the relation of Physical 

Geography to History. 
(6) will teach French and English History. Three times 

weekly, through the year. 

(c) will teach a class in the principles of the English and 
American Constitutions, lliree times weekly, through the 
year. 

(d) will teach a class in the history of Greece and Rom^, 
Twice weekly, through the year. 
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A. L. KIMBALL, Associate in Physics, 

(a) will direct the conrse of instroctlon for nndergradaates in 

Qeneral Physics, inclading experimental lectnres, recitations, 

eta Daily, through the year. 
(6) will give coarses of lectures on selected topics to the mojor 

coarse students, 
(c) will direct the work in the laboratory of the mnjor and 

minor course students. 

Q. H. WILLIAMS, Associate in Mineralogy. 

(a) will lecture on Mineralogy. Weekly, first half-year; 
twice weekly, second half year, 

(6) will lecture on Qeneral Inorganic Geology. 

(c) will direct the practical work in Mineralogy and Petrog- 
raphy. 

H. WOOD, Associate in Oerman, 

will conduct courses in German. Through the year, 

A. EMERSON, Instructor in Classical Archaology, 
will conduct courses in Classical Arehfleulogy. 

E. M. HARTWELL, Instructor in Physical Culture, 
will direct the instruction in Physical Culture. 

E. H. SPIEKER, Assistant in Greek and Latin, 
will teach undergraduate classes in Greek and Latin. 



H. A. TODD, Instructor in the Bomance Languages. 

(a) will give instruction in French. Daily, through the year, 

(b) will give instruction to special students in Italian and 
Spanish. 

W. H. HOWELL, Chief Assistant in Biology, 

(a) will direct the practical work of the undergraduate classes in 
Physiology and Histology. 

(b) will give instruction in Plant Analysis. 

E. H. KEISER, Assistant in Chemistry, 
will assist in directing the work of the beginners in the Chemi- 
cal Laboratory. 

0. A. PERKINS, Assistant in Physics. 
will assist in directing the work of the minor course students in 
Physics. 

H. NEWELL, Instructor in Drawing, 
will give instruction in free-hand and mechanical drawing, 
after 1 o'clock p. m. Daily, through the year, 

0. L. WOODWORTH, Instructor in Elocution. 
will give instruction in Vocal Culture. Daily, through the 
year. 

0. LUGGER, Curator of the Biological Museum. 
will ha?e charge of the Museum of the Biological Laboratory. 



ADMISSION OF STUDENTS. 

Graduate, undergraduate, and special students are admitted to the University. 

Advanced and graduate students are received with or without reference to their being candidates for a decree, and 
they are permitted to attend such lectures and exercises as they may individually select. They are not examined for 
admission to the University, but each instructor satisfies himself of the attainments of all who wish to follow his guidance 
before admitting them to his classes. 

Undergraduate students of the followiug classes are received — (a) those who having passed a full matriculation examination 
are candidates for the degree of Bachelor of Arts, and who, on completing a definite amount of work in lines varying according 
to the needs or preferences of the student, are advanced to that degree ; — (6) those who come with the intention of proceeding to 
the B. A, d^ree, but are from various causes unable at once to pass the examination for matriculation, and are admitted as 
candidates for it, if they show that their acquirements are such that they may reasonably be expected to complete the work in a 
moderate time; — (c) special students who do not aim at a university degree but desire only to prosecute one or more branches of 
study with the full advantages which the University affords to persons who are able to profit by them. 

The next term will begin Tuesday, September 23, 1884, on which day the examinations for matriculation begin. The first 
week is devoted to the examination of candidates for admission and matriculation, and to the organization of classes. Instructions 
will be resumed Tuesday, September 30, 1884. The term of instruction closes on Friday, June 12, 1885. There will be a 
brief recess at the Christmas holidays and also in the early Spring. 

For further information, during the summer vacation, letters should be addressed to the " Johns HopTcins University,^' 
Baltimore, Md., and not to the individual Professors, who are likely to be absent from the city. 
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PROGRAMME FOR 1884-85. 

Graduate Courses. 
Dr. Story : 

General iDtrodactorj Course for Graduates (including Higher 
Algebra, Theory of Numbers, Probabilities, Higher Plane 
Curves, Surfaces and Twisted Curves, Quaternions, Cal- 
culus of Operations, Partial Differential Equations, Ellip- 
tic Functions, and Mechanics). 
Five timoi weekly ^ through the year. 

This course is intended as preparatory for all the more advanced 
courses, and candidates for the Doctor^s degree in Mathematics 
are expected to take it in the first year of their candidacy, if they 
have not previously taken it. 

Theory of Numbers. 
l\ciee weekly f first half-year. 

Higher Algebra. 
Twice weekly, second half-year. 

Modern Synthetic Geometry. 

Three times weekly^ first half-year, 

Qaaternions. 
Three times weekly , second half-year, 

Mathematical Seminary. 

Weekly^ through the year. 

The exercises of this Seminary will consist of original work by the 
students, under the guidance of the Director, on a prescribed 
subject. After a few preparatory lectures the problem will be 
given to the class, and thereafter the students will be ex|)ected to 
make weekly reports of progress, which will be discussed, and 
from time to time new lines of research will be suggested. The 
subject for invetttigation in the first half of the ensuing year will 
be selected from the Theory of Numbers or Modern Geometry, 
and in the second half of the year from the Higher Algebra or 
Quaternions. 

Dr. Craiq: 

Theory of Functions (including Elliptic Functions). 

Three times iceeklyy through the year. 

Analytic Mechanics. 

Three times weddy, first half-year. 

Hydrodynamics. 
Three times weekly, second half-year, 

Calcalus of Variations. 

Twice weekly, first half-year. 

Partial Differential Equations. 

Twice weekly, second half-year. 
Mathematical Seminary. 

Weekly, through the year. 

The subjects to which attention will be particularly directed are the 
Theory of Analytical Functions and Lamp's Functions. Dyring 
the first two or three meetings of the Seminary the Director will 
occupy the hour, and after that time the students will read disser- 
tations on subjects selected for them by the Director. The work 
assigned will be divided into three parts : solution of problems, 
the historical investigation of the above mentioned subjects, and 
re{x>rtd on current mathematical journals. 

Dr. Franklin : 

Problems in Mechanics. 
2\ince weekly, through the year. 



Historical Lectures on Mathematical Topics by the InstraC' 
tors, Fellows, and some of the Graduate Students. 

Once in two weeks, through the year. 



Mathefnatical Society, 

The Mathematical Society, composed of the instrnctors and 
advanced students, will meet monthly as heretofore for the pres- 
entation and discussion of papers or oral communications. 

Undergraduate Courses. 

FIRST YEAR : 

Conic Sections. 
Twice weekly, through the year. Dr. Story. 

Differential and Integral Calculus. 
Three times weekly, through the year. Dr. Frakklin. 

SECOND YEAR: 

Total Differential Equations. 

Twice weekly, through the year. Dr. Craio. 

Theory of Equations. 
Three times weekly, first half-year. Dr. Franklin. 

Solid Analytic Geometry. 
T^ree times weekly, second half-year. Dr. Franklin. 



Preparation for Matriculation in Trigonometry and Analytic 
Geometry. 

Three or four times weekly, through the year. Dr. Franklin. 



WORK OF THE PAST YEAR, 1883-4. 



Professor Sylvester : 
Algebra of Multiple Quantity. Twice weekly, till the Christmas recess. 

Dr. Story: 

Theory of Invariants. Three times weekly, first half-year. 
Non-Euclidean (ieometry. 2\Dice weekly, second half-year. 
Mathematical Astronomy. Three times weekly, first half-year ; twice w&eJdy, 

second half-year. 
Higher Plane Curves. TScice weekly, through the year. 
Conic Sections. Twice weekly, through the year. 

Dr. Craig: 
Theoretical Dynamics. Twice weekly, first half-year. 
Mathematical Theory of Sound. Three times weekly, first half-year. 
Elliptic Functions. Three times weekly, first half^ear. 
Theory of Functions. Three times weekly, second half-year. 
Partial Dificrential Equations. Twice weekly, second half year. 
Theory of Elasticity. Twice weekly, second half-year. 
Spherical Harmonics and Lamp's Functions. Three times weekly, second 
half-^ear. 

Dr. Franklin : 
Mechanics. Three times weekly, through the year. 
Total Differential E<iuation8. Twice weekly, through the year. 
Determlnuntd and Theory of Equations. Huree times weekly, first half' 

year. 
Solid Analytic Geometry. 7%ree times weekly, second half-year. 
Differential and Integral Calculus. Throe times weekly, through (he yeat. 

Mr. C. S. Peirce : 
Probabilities. Twice weekly, second half-year. 
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List of Papers read at the Mathematical Society. 

O. BlSBn^o. — On the degeneration of unicursul curves ; a note on develop- 
able surfaces ; unieursal curves in n-flat space; on curvature in n-flat 
space. 

T. Cbaio. — On a certain class of transcendental functions. 

K W. Davis. — Some remarks on unictirsal curves. 

W. P. Dt'RFEE. — A note on the divisibility of numbers; on the number of 
siibstitutions of n letters which leave k of them unaltered. 

G. S. Ely. — A note on partitions. 

F. Franklin. — An elementary demonstration of Stirling's theorem ; two 
notes. 

A. 8. Hathaway. — A demonstration of a theorem of Clcbsch ; the WHlue- 
tion of quadratic forms to sums of squares ; on a form for the residues 
of composite moduli ; a note on cycles. 



C. S. Peirce. — On the mode of representing negative quantity in the logic 
of relatives. 

W. E. Story. — On the intersection of linear and quadratic loci ; a svm- 
l)olical demonstration of Taylor's theorem ; on a system of straight lines 
determined by two piven lines ; a note on ruled surfaces ; on the equa- 
tions which determine the dir(>ctions of the axes of a quadric surface. 

J. J. Sylvekfer. — ^The relation of minor determinants of products to minors 
of the factors. 

Foar nambers making the sixth volame of the American 
Journal of Mathematics have been issaed daring the academic 
year and the first number of the seventh volume is now in press. 



PHYSICS. 



PROGRAMME FOR 1884-85. 



I. Advanced Course. 



PfiOFESSoa Rowland : 
Electricity and Magnetism. 

Four lecture* weekly. 

Meetings for the Discussion of Current Literature. 

WeeHy, 

Associate Professor CaAia : 
Analytic Mechanics. 

Three times weekly ^ first half-year. 

Hydrodynamics. 

Thru times weekly^ second half-year. 
Partial Differential Equations. 

Twice weekiy^ second half-year. 

Dr. Kimball: 

A course of lectures adapted to the wants of those who have 
already taken the equivalent of the undergraduate course in 
General Physics, and who wish to continue their studies in 
Physics, while malting other subjects their principal study. 
Lectures weeHy. 

Courses of Selected Readings in Physics by the students with 

examinations. 
Heretofore these have embraced selections from the following works, one 
from each group being reqiibite : 
Sound: Ilelmholtz. 

Heat: Maxwell, Wullner, Verdet, T>'ndall. 
Electricity and Magnetism: Jenkin, Wullner, Verdet. 
Light: Wullner, Lloyd, Doguin, Jumin, Verdet. 
QmservatUm of Energy : Youmans, and others. 

Dr. Franklin : 

Problems in Mechanics. 

Twice weekly f through the year. 
(All special students in Physics are expected to attend this course). 

II. Special Course on Molecular Dynamics 
by Sir Wm. Thomson. 

Sir William Thomson, d. 0. l., f. r. s l as., etc., Professor 
of Physics in the UniTcrsity of Glasgow, will deliyer in October 
next, a course of eighteen lectures on Molecular Dynamics. 

An introductory lecture will be ^iven on Wednesday, October 1. The 
other lectures will follow on consecutive days. 

Professors and students of physics from other institutions are invited to 
attend and arrangements will Ikj made by which they may easily obtain 
temporary lodgings, provided an early intimation is received of their inten- 



tion to come. A registration fee of $5 will be required from such persons 
as follow the course, unless they are in other ways connected with this uni- 
versity. 

III. Annual Course of Instruction for Undergraduates 

in General Physics. 

This conrse will embrace experimental lectures, recitations, and 
examinations, fiye times a week throughout the year, with one 
half-day each week given to laboratory work. The snbjecta taken 
up will include Mechanics, Acoustics, Optics, Light, Heat, Elec- 
tricity, and Magnetism. 

This course should precede the study of Chemistry and Biology. A 
knowledge of Plane Trigonometry is essential for admission to it. 

IV. Laboratory Work. 

The Physical Laboratory is furnished with apparatus pur- 
chased from the best European and American makers, selected 
with special reference to investigations, and especially valuable for 
researches in electricity, magnetism, light, and heat. The labo- 
ratory will be open for work, daily through the year. 

Note. — Candidates for the degree of Ph. D., who take Physics as a princi- 
pal subject will be expected to attend Professor Rowland's lectures for at 
least two years ; to work not less than two years in the laboratory or to show 
such attainments in the mathematical theories of Physics as may be regarded 
as an equivalent ; to exhibit a familiarity with a selected group of subjects^ 
such as are treated by the following authors : 
History : Poggcndorff, Grant (History of Physical Astronomy) ; 
Mechanics: Kirchhoff, Thomson & Tait, Poisson, Duhamel, Jaoobi, Peirce, 
Kesal, Kouth, Newton, and (on special topics) Riemann, Beer, and 
Lam^; 
Sound: Raylcigh, Ilelmholtz; 
Optics: Fresnel (special memoirs), Billet, Verdet, Gauss (Dioptrische 

Untersuchungcn), Young, Ilelmholtz (Physiologischc Optik) ; 
Heat: (lausiu», Rankinc, Verdet, Riihlmann, Briot, Fourier; 
Electricity and Magnetlmi : Maxwell (complete treatise), Faraday, Wiede- 
mann, Mascart, I)e la Rive, Thomson (jMipers on Electricity and Mag- 
netism). 
Such candidates will also be required to present a thesis upon some subject 
in that branch of Physics upon which they have been especially engaged. 



WORK OF THE PAST YEAR, 1883-84. 



The rooms devoted to the Physical Laboratory have been open 
daily for the prosecution of advanced study and research, under 
the direction of Professor Rowland and Dr. Hastings. 



JuNC, 1884.] 



UNIVERSITY CIRCULARS, 



103 



Daring the year original investigations in the following subjects 
have been carried on : 

On the photography of the spectrum by the concave gating. 

On the variation of the ma^ctic permeability with change of temperature. 

On the distribution of heat in the solar spectrum. 

On the determination of the B.A unit of electrical resistance in absolute 

measure. 
On the determination of the specific resistance of mercury. 

Experiments have been carried on, under the direction of Pro- 
fessor Rowland, with an appropriation from the government of 
the United States, with the view to aid in establishing an inter- 
national unit of electrical resistance. 



Advanced students have also taken part in meetings weekly, 
for the reading and discnssion of the current physical journals. 



Lectures have been given by Professor Rowland on Thermody- 
namics, Heat Conduction, and Physical Optics, four times weekly 
through the year. 

The work of a part of the students has been guided by Dr. 
Hastings. The major course has included lectures, weekly 
through the year, and daily work in the laboratory, especially on 
Wednesdays. The minor course in General Physics has included 
instruction daily through the year in Elementary Mechanics, 
Acoustics, Heat, Magnetism, Electricity, and Light, and a weekly 
exercise in the laboratory under Dr. Hastings and Mr. Reid. 



CHEMISTRY 



PROGRAMME FOR 1884-5. 

The courses in Chemistry are intended to meet the wants (1) of 
^aduates who make Chemistry their specialty, or who select it 
as one of their subordinate subjects for the degree of Doctor of 
Philosophy; (2) of undergraduate students who study Chemistry 
for general training; (3) of special students who for good reasons 
have neither received a bachelor's degree nor matriculated at this 
University. The first and second years' courses are designed 
mainly for undergraduates, though graduates and special students 
who have not done an equivalent amount of work will be required 
to follow such portions of these courses as may seem desirable. 

I. Advanced Work. 

1. Laboratory Work. 

Most of the work of advanced students is carried on in the 
laboratory, which will be open to them daily, except Saturday, 
from 9 a. m. until 5 p. m. The work, which will consist in making 
difficult and typical preparations and in carrying out investiga- 
tions on assigned topics, will be wholly under the direction of 
Professor Remsen. 

8. General Lectures. (By Professor Remsen). 

Advanced topics will be treated in lectures which will be given 
two or three times a week during the first half-year. These will 
be supplementary to the courses in general chemistry given 
during the first two years. The special topics will be changed 
each year. This year the course will be supplementary to the 
lectures on the Chemistry of the Compounds of Carbon. 

3. Historical Lectures. 

During the second half-year there will bo a course of about 
twenty lectures on historical topics selected and assigned by 
Professor Remsen to Fellows and other advanced workers in the 
chemical laboratory. 

This work, while serving to familiarize students with chemical literature, 
is intended also to aid them in act|iiiring the art of presenting subjects in 
the form of lectures before audiences. All those who look forward to the 
career of teachera of chemistry will be rot^uired to take active part in the 
exercises. 



4. Journal Meetings. 

The instructors and advanced students will meet twice a week 

for the purpose of hearing reports on the articles contained in the 

current journals of chemistry. 

Tlie re|X)rt.s arc fumislied in turn by all who attend the meetings. All 
the principal chemical journals are read and re]X)rted upon. 

n. First Year's Course. 

This consists of laboratory work and lectures or recitations. 
lat Half 'Year: Introduction to General Chemistry. 

Lectures and examlnationa daily except Saturday (by 
Professor Remsen). 

Laboratory Work 

Three timcK weekly^ laboratory open from 1 to 4 p. m., 
Monday^ Tuesday^ and I%uritday, Work under 
the direction of Professor Remsen, Associate- 
Professor Morse, and Dr. Kciscr. 

2nd Half-Year : General Chemistry. 

Conversational exennses supplementary to the 
course of the first half-year; three time$ weekly 
(by Associate-Professor Morse). 

Laboratory Work. 
As above, continued. 

Mineralogy. 
Introduction to OyHtallography and Descriptive 
Mineralogy; twice weekly (by Dr. Williams). 

in. Second Year's Course. 

The second year's coarse is a continnation of that jnst described ; 
togctiier they form what is known as the Major Course. 

1st Half 'Year: Analytical Chemistry. 

Lecturen and ejramimUions four times weekly (by AsBO- 
ciate-Professor Morse). 

Descriptive Mineralogy. 
Once weekly (by Dr. Williams). 

Laboratory Work. 
Daily except Saturday, 2-5 p. m. (under the direction 
of Professor Kemscn and Associate-Professor 

Morse). 
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2nd Half-Year: Chemistry of the Compounds of Carbon. 

Lectures and examinatUms daily except Saturday, (by 
Professor.Ilemsen). 

Laboratory Work. 
As al)ove, continuetl. 

IV. Applied Chemistry. 

Opportunity will be offered for work in Applied Chemistry in 
almost any direction. Some instraction will be given in the 
assaying of ores. The object of this work is not to make assoyers 
in the narrow sense of the word, nor mere analysts of certain 
products, but to afford the thoroughly trained chemist an oppor- 
tunity to familiarize himself with some of the more important 
applications of his science. 

V. Mineralogy and Geology. 

In addition to the elementary instruction in Mineralogy included 
in the regular chemical courses as above described, Dr George H. 
Williams will give a course in general Inorganic Geology extend- 
ing through the first half-year; and special laboratory instruction 
in Mineralogy and Petrography throughout the year. 



WORK OF THE PAST YEAR, 1883-84. 



The Chemical Laboratory is a new building which covers an 
area of about 50 by 100 feet and has three full stories and a base- 
ment. In the basement are the necessary conveniences for assay- 
ing and other furnace operations. On the next floor there are 
large rooms devoted mainly to qualitative and quantitative 
analysis. On the second floor, are the rooms for research work, 
those of the director, the library, and a lecture room for General 
Chemistry. On the third floor, are rooms for the chemical and 
mineralogical collections, a working and lecture-room for mine- 
ralogy, and a second lecture-room for chemistry. The laboratory 
will conveniently accommodate about ninety working students. 

Advanced students have been engaged daily in the laboratory 
in prosecuting such work as seemed best adapted to the purposes 
of each. Those who have completed the full courses in General 
Chemistry, including from two to three years' work in qualitative 
and quantitative analysis and about a year's work in making 
difficult and instructive preparations, were encouraged to under- 
take the solution of original problems. 

The following investigations have been completed during the 

year. Others are in progress. 

A contribution to the history of active oxygen. 
The action of heat on ethylene. 

On the chemical conduct of the sulpliinide obtained by oxidizing a-naph- 
thalene-sulphamide. 
The efi*ect of light on fermentation. 
The relative stability of halogen derivatives of carbon compounds. 

The results of these investigations have either been already pub- 
lished or will soon appear in the American Chemical Journal, 
Some of them have been read before the Johns Hopkins Scientific 
Association at its regular meetings. 



The Fellows and other advanced students have met the iDstruc- 
tors twice a week during the year for the purpose of keeping 
abreast of the current chemical literature. All the important 
journals have been carefully read, and full reports of the various 
articles have been made. 

These students have been often called upon to treat impor- 
tant chemical questions in a broad way, going to the original 
sources and presenting the results in a complete form. In most 
cases the topics so investigated have been connected with the 
experimental work going on at the time ; but other questions also 
have been elaborated in this way which bore less directly on the 
current studies. In several cases carefully written reports of 
the results obtained have been prepared. The excellent library 
of chemical books and journals which is accessible to the students 
in the laboratory, at all reasonable hours, has greatly facilitated 
the execution of this very desirable literary work. 

At the beginning of the year subjects were assigned to the 
Fellows and others for the preparation of lectures on various 
chemical topics treated historically ; and sixteen such lectures were 
the result. These were prepared from a careful study of the 
original articles in the journals, and were not borrowed from books 
on the history of chemistry. Full abstracts of these lectures, 
furnished with complete references to the articles consulted, are 
to be prepared and preserved in the chemical library. The lec- 
tures given were as follows : 

Two by Mr. D. T. Day on "The History of the Halogens" ; 

Two by Mr. H. N. Stokes on " The History of Oxygen " ; 

Two by Mr. E. H. Keiser on " The Chemistry of Iron Historically Con- 
sidered " ; 

Two by Dr. J. R. Duggan on " The History of the Azo- and Diazo-Com- 
pounds " ; 

One by Dr. G. H. Williams on " The Relation between Crystalline Form 
and Chemical Constitution " ; 

One by Mr. A. G. Palmer on " The History of Benzene " ; 

One by Mr. H. W. Ilillyer on "Rtas's Work on Atomic Weights" ; 

One by Mr. J. E. Talmage on "The History of the Alkali Metals" ; 

Two by Dr. Morse on " The History of Phosphorus " ; 

Two by Professor Kemsen on " The Basicity of Acids." 

In addition, the work of the year has consisted of the courses 
below mentioned : 

Laboratory Work for undergrafluatcs through the entire year, conducted by 
Professor Bemsen and Dr. Morse. 

Lectures bv Professor Remsen : 

General Chemistry (Non-Metals), yri'e times weekly, first half-year. 
Chemistry of the Compounds of Carbon, five times weekly, second half -year. 

Courses by Dr. Morse : 

Analytical Chemistry, four times weekly, first half-year. 

General Chemistry (Non-Metals), five times weekly, second half-year. 
Courses by Dr. Williams: 

Practical exercises in Mineralogy and Petrography, through the cntir« 
year. 

Mineralogy, three times weekly, first half-year. 

Greology, three times weekly, second half-year. 



Six numbers of the American Chemical Journal have 
appeared within the year. These are Nos. 3, 4, 6, 6 of Vol. V, 
and Nos. 1 and 2 of Vol. VL 
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I. Collegiate Instruction. 

This is designed especially for undergraduate students, but 
graduate students who have not had a thorough preliminary 
training will be required to follow the instruction in those sub- 
jects of the college course in which they are found to be deficient, 
before they will be permitted to undertake advanced biological 
studies or engage in original research. 

First Year (Minor) Course, 

This has been planned to meet the needs (1) of those who 
intend ultimately to take up some one branch of Biology (Zo51ogy, 
Physiology, or Botany) for special study ; (2) of students, gradu- 
ate or undergraduate, who expect later to study medicine, but 
meanwhile desire, as a valuable preparation, to obtain some gen- 
eral knowledge of the phenomena, laws, and conditions of life; 
( 3) of those who desire, as a part of their general college training, 
Boroe acquaintance with the methods of modern experimental and 
observational science, and select Biology as a subject of study 
with that end in view. 

The course consists of five lectures or recitations weekly 
throughout the academic year, with laboratory work. The labor- 
atory work takes the place of the greater part of the outside 
reading required in connection with most other undergraduate 
courses in the university. The following subjects form together 
the year's work. 

]. General Biology. 

Three lectures or reciUUions weekly from the commcneenieut of the seashn 
until the mUUlU of April, 

Attention is dmicted to the broad characteristic phenomena of life 
and living things ratlier than to the niiniitiie of descriptive 
Botany or Zoology, or the character of orders, genera, and 
species. In the lalwratory the student learns how to ol>serve, 
how to verify and <U*scril»e what he observes, how to disset^t, and 
how to U9C a niicros('oi>e ; he examines selected vegetable and 
animal types from unicellular organisms, as the yeast-plant and 
Amoeba, to the feni and the flowerin^^-plant on one side and the 
crayfish and a manmial on the other. Tn the lecture room 
attention is mainly given to the fundamental biological facts 
and laws which the ]>articular phint or animal under considera- 
tion is fitted to illustrate, the object l>eing rather to give the 
student an idea of what is meant by the terms living thing, plant, 
animal, tissue dillerentiation, life history, orgjin, functicm, etc., 
than to teach him the elements of liotany and Com{Mirative 
Anatomy as comnifmly understocxi. The organisms studied are 
Tonila, Protococcus, Amo?ba, I^cteria, Pcnicillium, Mucor, 
Spirog>'ra, Nitella, a moss, a fern, a flowering-])lant. Infusoria, 
Hydra, starfish, earthworm, cmyficli, clam, squid, cartilaginous 
fish, frog, terra])in, pigeon, and rat ; so that at the close oi* the 
course the student has a iiractical knowledge of a tyjncal exam- 
ple from each of the main divisions of plants and aniiuals, on 
which to base further reading. 



2. The Embryology of the Chick. 

Three lectures or recitations weekly from the middle of April until the 
close of the session. 

In this course the student, who has already in his General Biology 
o^tserved the natural arrangement of animals and plants in 
divcrjjing series ranging from a simple bit of living matter to 
hiifhly complicated organisms, studies the individual develop- 
ment of one of the higher animals, from its start as an almost 
formless bit of living matter to its final highly complex struc- 
ture. The increasing differentiation of tinsues and organs which 
ho has noted as higher and higher ])lant8 and animals were 
disHccteil, he now sees exemplified by the chick embryo in differ- 
ent sta;;es of development. At the same time a good foundation 
is laid for subsequent advanced study in Vertebrate Morphology. 

8. Osteology, Human and Comparative. 

Tivo lectures or recitations weekly until the middle of April, with practical 
study on selected skeletons. 

The student begins with the human skeleton, which, as the most 
minutely and accurately descril^ of all conveniently accessible 
animal structures, b well fitted to train him to observe closely 
and accurately. He then studies a skeleton from each of the 
chief orders of the Mammalia and two or three from each of the 
remaining m:iin groups of Vertebrata. 

4. Plant Analysis. 

Practical instruction twice weekly from the middle of April until the close of 
the session. 

The student is taught how to collect and preserve plants ; and by 
the analysis of a number of flowering plants under the direction 
of his teacher, gets a good introduction to the terminology of 
descriptive botany, and learns how to use a botanical key for the 
recognition of species. 

Second Year {Major) Course. 

m 

This is designed for those who, having completed the above 
minor course, desire to proceed farther with biological studies. 
Ultimately the second year's work in biology will be, at the choice 
of the student, one of three courses; in the first of these Animal 
Physiology will be the dominant study ; in the second. Animal 
Morphology ; in the third, Botany ; for the present a choice is only 
offered between the first and second of the three. 

fTo complete hi* major coiirve a student must, after fiDi>«hiDg his minor, take either 1, 
2, and 3, or t \w suhj'<ct!t Iwlow named, or 2, 8, and i. The former combination is eapeciaUy 
filled forihocie n liu intend aflcrwards lo study medicine]. 

1. Mammalian Anatomy. 

J)ricr ireckhj, until Christmas. 

In connection with this course the student dissects one of the 
higher mammals with all the minuteness with which the human 
1)0\1 y is dis'^cted in a me<lical school. He thus not merely learns 
how to dissect thoroughly, hut .atvjuires a knowledge of the 
name**, general distribution and structure of nearly all the 
mu'ific-*, nerves, vessels, and viscera, and iKJComes fitted to take 
up prr)!it:il)ly the professional study of the details of descriptive 
and regional Human Anatomy, and so save<i much time when he 
aflcrwards enters a mcdii-id scIkm)!. 

2. Animal Physiology and Histology. 

Three Uy tares or recitations weekly duriiuj the year. 

This course is ilesigned to give the student a good knowledge of the 
healthy properties and mode of working of the various tissues 
and organs of the higher animals, man included ; also to give 
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him a good knowledge of their microscopic structure. In the 
laboratory each student examines for himself the histology of 
each organ and tissue, and thus learns the use of reagents and 
embedding materials, the methods of mounting specimens, etc; 
he also studies practically the composition of the more important 
organs and tissues, the chemistry of digestion, the fundamental 
properties of living muscles and nerves, the beat of the heart, 
the phenomena of reflex action, etc. Important physiological 
facts, which require special skill for their exhibition or the 
employment of especially delicate instruments, are demonstrated 
to the class. There will be, as a rule, one such demonstration 
weekly. 

8. Elements of Zo51ogj. 

Two lectures or recitations weekly from Christmas until the end of the 

academic year. 
A systematic course of lectures on the structure, relationsliips, 

and classification of animals. In the laboratory the student will 

dissect a number of forms selected to supplement the types 

studied in the General Biology course. 

4. Marine Laboratory. 

At least two months^ slvdy at the marine laboratory of the University 

between June 1st and August 31 sL 
This may be taken in one year or a month may be taken in each of 

two consecutive years. 



II. University Instruction and Opportunities. 

This is designed for graduates who have already soch a knowl- 
edge of Biology as might be obtained by following the collegiate 
major coarse in that sabject, and for others who, although not 
graduates, satisfy the university authorities that they are compe- 
tent to undertake advanced work. In the university courses but 
little of the teaching is given by formal lectures ; the instructors 
come into close daily contact with the students, supervise their 
work, direct their researches, and advise as to their reading. 

1. Animal Physiology. 

The new biological laboratory opened last October, has been espec- 
ially constructed with reference to providing opportunity for 
advanced work in experimental physiology. The collection of 
physiological instruments belonging to the University is un- 
usually large and complete and is yearly added to, — the Trustees 
providing an annual sum for the purchase of instruments wanted 
for any particular investigation, or which for other reasons it is 
desirable to have in the laboratory. There lb also a well-fitt«d- 
up workshop in the laboratory in which a skilled mechanic is 
kept constantly at work repairing and constructing instruments. 
The laboratory contains two large rooms for general advanced 
work in animal physiology, in addition to others specially 
designed for work with the spectroscope, with the myograph, 
for electro-physiological researches, and for physiological chem- 
istry. 

2. Animal Histology. 

The laboratory contains a special room constructed for advanced 
histological work, and well supplied with apparatus and reagents. 
There is also a room for micro-photography. 

8. Animal Morphology. 

Booms for advanced work in this subject are also contained in the 
laboratory and a course of advanced lectures will be given by 
Dr. Brooks. The chief advanced study in animal morphology 
ffe however carried on at the Marine I^lwratory, open at the sea- 
side from the beginning of June until the end of August, under 
the direction of Dr. Brooks. The Marine Laboratory possesses 
a steam launch, and is supplied with the necessary dredges, boats, 
aquaria, microsoopes, etc 



4. Physiological Psychology. 

During the academic year a course of lectures, combined with 
laboratory work, will be given by Dr. G. Stanley Hall, in con- 
nection with the psychological courses of instruction in the 
university. 

5. Lectures. 

Short advanced courses of lectures are given from time to time on 
selected physiological and morphological subjects. 

6. Journal Club. 

A Journal Club, composed of the instructors and advanced students, 
meets weekly for the reading and discussion of recent biological 
publications. 

7. Library Facilities. 

The laboratory contains a library supplied with standard biolo^cal 
works and complete sets of the more important journals. There 
is also a special collection of books which have been brought 
together in connection with researches carried on in the labora- 
tory. An effort is always made to procure for anyone engaged 
in a particular investigation all publications bearing on his work 
but not e<isily accessible, as graduation theses, occasional publica- 
tions from laboratories in Europe and elsewhere, eta The bio- 
logical library receives regularly about forty biological periodi- 
cals, including all the important physiological and morphological 
journals in English, French, German, and Italian. 

The general library of the University receives all the chief journals 
of general science, and the transactions of all the leading learned 
societies of the world. 

Tlie Library of the Peabody Institute, within five minutes' walk of 
the University, contains complete sets of many of the chief bio- 
logical journals, of the proceedings of learned societies, and 
other works of reference. 

In the library of the Medical and Chirurgical Faculty of Maryland, 
a very large number of medical periodicals is accessible to mem- 
bers of the Universitv. 

The proximity of Washington is of special value to advanced 
students of physiology. The Library of the Army Medical 
Museum in that city contains an almost unrivalled store of 
physiological works which are available under conditions favor- 
able to study. 

8. Publication. 

In connection with the biological laboratory there is published a 
journal (" Studies from the Biological Laboratory") which contains 
the results of most of the researches carried out in the labora- 
tory ; a ready means of publication for original work is thus 
secured. The University Circulars^ which appear at brief inter- 
vals throughout the year, are available for preliminary state- 
ments, securing priority for discoveries while more detailed 
accounts are in course of publication. 

III. Naturalists' Field Club. 

This was organized by members of the UniYersity, but id eludes 
in its list of members other residents of Baltimore interested in 
Natural History. The club works in three sections — Gkologj 
and Mineralogy, Zoology, Botany. Each section elects its own 
officers and arranges for its own field excursions and its own 
meetings. There are also monthly meetings of the whole clob, 
when the chairmen of the different sections report progress and 
an address on some topic of Natural History is giyen by one of 
the members. 

The mineralogical collections of the club are preserved in the 
Chemical Laboratory ; the botanical and zoological in the Museam 
of the Biological Laboratory. 
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WORK OF THE PAST YEAR, 1883-84. 



I. Laboratory Work. 

The Biological Laboratory has been open for eight honrs daily 
daring the year, for the prosecution of adYanced study and 
research and for courses of practical instruction in connection 
with classes. 

Daring the year original investigations, the results of which 
either have been or soon will be published, have been made in the 
following subjects : 

The nature of the process of the oongulation of blood. The chemical 
compoeition of the blood of the Terrapin. The influence of various salts 
and other substances on the contraction of the arterioles. The suction-pump 
action of the heart. The influence of sudden variations of arterial pres- 
sure on the rhythm of the heart. The action of carbolic acid on the heart 
and Its antagonism by atropin. The influence of convallarin and conval- 
Immarin on the heart. The anatomy of Nemertians. The development 
and metamorphosis of various insects. The development and histology of 
Salpa. The histology of Amiurus. 

In connection with the regular class instruction, first year students 
thoroughly studied a number of typical fungi, green plants, and animals ; 
the skeletons of about twenty selected vertebrates ; and the development 
of the chick in the (^g. In the spring there were a few practical lessons 
in the elements of Systematic and Descriptive Botany. 

Second year students worked at the histology of the tissues and organs 
of the higher vertcbrata (especially man) ; the physiological properties and 
functions of the tissues and organs ; the physiology of digestion ; the cliem- 
istry of bile, urine, etc. The stock of physiological apparatus belonging to 
the University being unusually large, and including several duplicates of 
all the more frequently used instruments, each student in tlie class of 
Animal Physiology had the opportunity and was required to perform for 
himself all the really fundamental physiological experiments, save sucli as 
required some special skill or the use of very delicate apparatus ; these were 
demonstrated to the class. The cat was also thoroughly dissected by the 
second year students. 

II. Advanced Instruction. 

A course of twenty-three advanced lectures was given as follows: 

Four lectures by Professor Martin on '' The Causes of Chemical Degrada- 
tion in the Animal Body." 

Four lectures by Mr. W. H. Howell on " The Consumption of Matter by 
the Animal Body under various conditions.'' 

Two lectures by Mr. F. S. Lee on '^ The Formation of Fat in the Animal 
Body." 

Four lectures by Mr. L. T. Stevens on " The Relative Value of Various 
Foodstu£&." 

One lecture by Mr. H. F. Nachtrieb on " The Physiology of Hunger and 
Thirst." 

Three lectures by Mr. Otto Lugger on " The Metamorphosis of Insects." 

Two lectures by Mr. H. L. Osbom on " The Embryology of Insects." 

Three lectures by Mr. H. W. Conn on " The Relationship between Ver- 
tebrates and Invertebrates. 

Dr. W. K. Brooks gave a coarse of about thirty-five lectures on 
the Morphology of the Crustacea. 

Professor W. Trelease, of the University of Wisconsin, delivered 
ID January fourteen lectures on ** Vegetable Physiology." He 
also delivered in Hopisins Hall four lectures on '* The Fertiliza- 
tion of Flowers.** 

Most of the advanced work, however, was carried on individu- 
ally, and not in class ; each worker taking up some special topic 



for study nnder the immediate direction of some one of the instrno- 
tors. In addition to the original researches already enumerated, 
certain graduate students have in this manner carried on advanced 
study in various directions. 

Students engaged in this kind of study (which forms a stepping- 
stone between class-work and original research), are usually given 
some important original article, and shown how to repeat and 
verify for themselves (and criticise, if necessary) the ezperimenta 
and results described in it. By studying and repeating the 
original work of others they learn the methods of biological 
investigation, and are thus trained to plan and carry out researches 
themselves. In connection with this work, students are also taught 
how to hunt up and ntilize the bibliography of a subject 

III. Class Instruction. 
Courses of lectures for undergraduates were given as follows: 

Osteology, twice weekly ^ through the year. 

Mammalian Anatomy, twice weekly^ until Christmas, 

Animal Physiology and Histology, three times weekly y through the year. 

(General Biology, three times weekly^ until the middle of ApriL 

Embryology of the Chick, three times weekly^ from the middle of April 

untU the dose of the session. 
Plant Analysis, twice weekly, in May, 

IV. Marine Laboratory. 

During the summer of 1888, the seaside Zo5logical Laboratory 
for the study of forms of marine life, was open at Hampton, Ya., 
from May 1 until September 29. 

The advanced work included original investigations on the 

following subjects : 

The anatomy and development of barnacles, the anatomy and develop- 
ment of crabs, the histology of Eudendrium, the anatomy and development 
of Balanoglossus, the development of the oyster, the anatomy of Lingula, 
the protozoea stage of crabs, the development of Annelids, the anatomy and 
development of Chrysaora, the origin of the eggs of hybrids and tunicates, 
the function of the semi-circular canals of sharks, and the general zo51ogy 
of the Hydro-Medusae. 

V. Publications. 

Number 1 of the third volume of ** Studies from the Biological 
Laboratory ^^ was published in March. It contains: 

I. Significance of the larval skin of Decapods. By H. W. Conn. With 

two plates. 
II. Life history of Thalassema. (Abstract.) By H. W. Conn. With 

one plate, 
in. Of the Gill in some forms of prosobranchiate MoUusca. By H. L. 

Osborn. With three plates. 
Number 2 of Volume III is in press. 

Articles by various members of the biological department have 
also been published in the University Circulars, in the Journal 
of Physiology, and in the Zoologischer Anzeiger, Abstracts of 
two researches have been printed in the Proceedings of the Royal 
Society of London, and will shortly appear in full in the 
"Philosophical Transactions." 

The report of the Oyster Commission of the State of Maryland, 
prepared by Dr. W. K Brooks, Chairman of the Commission, 
and embodying the results of his prolonged investigations at the 
Marine Laboratory upon the propagation of the American Oyster, 
was issued in February. 
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ANCIENT AND MODERN LANGUAGES 



PROGRAMMES FOR 1884-85. 



GREEK. 

I. Greek Seminary. 

Professor Gilderslieve will condnct the Greek Seminary, 
the plan of which is based on the continnous stady of some lead- 
ing author or some special department of literature. 

The Seminary consists of the Director, Fellows, and Scholars, 
and such advanced students, to the number of six, as shall satisfy 
the Director of their fitness for an active participation in the 
work, by an essay, a critical exercise, or some similar test of 
attainments and capacity. All graduate students, however, may 
have the privilege of attending the course. 

During the next academic year the study of The Attic Orators 
will constitute the chief occupation of the members. There will 
be two meetings a week during the entire session. Especial atten- 
tion will be paid to the development of language and style and to 
the antique canons of aesthetic criticism. The rhetorical works 
of Dionysios of Halikarnassos will be studied in connexion with 
this course. 

The student Bhould ]X)68css the text of the orators (Teubner od.). Blass's 
Oeschichle der Auischen Beredaamkeit b an indispensiible auxiliary. An 
effort will be made to have the seminary library fairly complete in the im- 
portant works of reference for the study. 

II. Advanced and Graduate Courses. 

1. Professor Gildebsleeve will also conduct a course of 
Practical Exercises in Oreek\ consisting chiefly in translation 
at dictation from Greek into English and English into Greek, 
two meetings a week, from the beginning of the session to the 
first of January. Advanced undergraduates will be admitted to 
this course upon the recommendation of their advisers. 

2. Professor Gildersleeve will lecture on the Syntax of the 
Moods and Tenses once a week until January 1, and thereafter 
twice a week until April I. 

3. Professor Gildersleeve will lecture on the Greek Lyric 
Poets, with illustrative readings, once a week after January I. 

4. Dr. Bloomfield will give a course in the Comparative 
Grammar of Greek, during the first half-year. 

5. Notices as to other courses are reserved. 

III. New Testament Greek. 

Mr. J. Kendel Harris will give the following courses : 

1. Paleography, with especial reference to the Documents of 

the New Testament. 

2. The Gospel of Mark, with an examination of the question as 

to the authenticity of the last twelve verses. 

3. Portions of the Sub-Apostolic literature will be read and 

criticized, and in particular the second epistle of Clement 
and the *' Teachings of the Twelve Apostles." 

4. A short course will probably be given on some questions 

connected with Church History and the growth of Christian 
Institutions. 



IV. Undergraduate Courses. 

1. Isocrates, i, iv ; Xenophon, Eiero. 

Three times v^eekly^ first half-year. Dr. Sfiek£B. 

Conferences on Greek History. 

Weekly J first half-year. Professor C. D. Morris. 

2. Homer, Iliad, xvr, xvii ; Euripides, Hercules Furens. 

Four times u^eekly^ second half-year. Dr. Spieker. 

3. Plato, Oorgias. 

Four times weekly^ first half-year. Professor C. D. Morrls. 

4. Aeschylus, Septem c. Thebas; Euripides, Tphig. in Taur. 

Three times weekly, second half-year. Professor C. D. Morris. 

Conferences on Greek Grammar. 

We*:kly, second half-year . l*ROFESSOR Gildersleeve. 

6. Prose Composition. 

Weekly exercises in connection uith each of the above courses. 
Private Reading. Students having the time are encouraged 
to pursue parallel courses of private reading under the direction 
of the instructor. Those who pass examinations on such work will 
be able to complete their courses in shorter time than otherwise. 
Examinations on the following books will be provided for 1884-5: 

Irt. Merry's SeTections from Herodotus. 
2a. Plutarch, Themistocles, Cicero, 
Sa. Homer, Odyssey, xxi-xxiv. 
4a. Xenoplion, Oeconomicus. 



Note. — The work pmvided for subsequent years will be arranged on a 
similar scheme, although the books oifered will be dificront. Examinations 
on the ix)ur8es in Private Heading will be held at the end of each half-year. 
Class courses 1 and 2 are to be taken as the first year's work, with la and 
2a of Private Heading. Tlie second year's work will consint of 3 and 4, with 
3a and 4a of Private Reading. Should any student be unable to do the 
Private Reading in connection with his class work, he may take the exami- 
nation on Private Readings or extra courses of class work in a sul»scquent 
year. One course of class work is in all cases considered the equivalent of two 
courses of parallel reading. ' 

Dr. a. Emebson will conduct courses in Classical Archaeology 
through the year, for graduate as well as undergraduate students. 



LATI 



I. Latin Seminary. 

Da. Wabeen will conduct the Latin Seminary. The study of 
Roman Satire will form the chief occupation of the members 
during the next academic year. There will be two meetings a 
week throughout the year one of which will be devoted to critical 
interpretation and the other to auxiliary studies, and to the dis-> 
cussion of papers presented by members of the Seminary. It i 
probable that during the first half of the year more particula-'a 
attention will be paid to Horace and Lucilius, and in the latte=^ 
half to Juvenal, and in a less degree to Persius. 

Students are advised to provide themselves in advance with Keller an- . 
Holder's Editio Minor of Horace (I^ipzig, 1878) and Schutz's edition 
Horace's Satires (Berlin, 1881); Otto Jahn's edition of Juvenal with 
Scholia, (Berlin, 18ol), or flavor's Thirteen Satires of Juvenal with a 
mentary (2 vol., Macmillan, 1878 and 1880) ; and with Lachmann's edition 
Lucilius (Berlin, 187G witli the Index Lucilianus of Harder, Berlin, 1878 
or the edition of Lucian Mueller (Leipzig, 1872). 

A good reading knowledge of German is very essential for the successfi 
prosecution of the course. 
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BIOLOGY. 



PROGRAMME FOR 1884-85. 



I. Collegiate Instruction. 

This is designed especially for undergradaate students, bat 
graduate students who have not had a thorough preliminary 
training will be required to follow the iustrnctioD in those sub- 
jects of the college course in which they are found to be deficient, 
before they will be permitted to undertake advanced biological 
studies or engage in original research. 

First Year {Minor) Course, 

This has been planned to meet the needs (1) of those who 
iDiend ultiinately to take up some one branch of Biology (Zodlogy, 
Physiology, or Botany) for special study ; (2) of students, gradu- 
ate or undergraduate, who expect later to study medicine, but 
meanwhile desire, as a valuable preparation, to obtain some gen- 
eral knowledge of the phenomena, laws, and conditions of life ; 
(3) of those who desire, as a part of their general college training, 
some acquaintance with the methods of modern experimental and 
observational science, and select Biology as a subject of study 
with that end in view. 

The course consists of live lectures or recitations weekly 
throughout the academic year, with laboratory work. The labor- 
atory work takes the place of the greater part of the outside 
reading required in connection with most other undergraduate 
courses in the university. The following subjects form together 
the yearns work. 

1. General Biology. 

Three lectures or reeitatioru weekly from the oommeneemeut of the session 
untU the middle of April, 

Attention is directed to the broad characteristic phenomena of life 
and living thin^ rather than to the minutiae of descriptive 
Botany or 2iOology, or the chanicter of orders, genera, and 
species. In the laboratory the student learns how to observe, 
how to verify and de.scril)e what he ol)«erve8, how to dissect, and 
how to use a micro8(X)))e ; he examines selected vegetable and 
animal types from unicellular organisms, as the yeast-plant and 
Amoeba, to the fern and the flowering-plant on one side and the 
crayfish and a mammal on the other. In the lecture room 
attention is mainly given to the fundamental biological facts 
and laws which the particular plant or animal under considera- 
tion is fitted to illustrate, the object being rather to give the 
student an idea of what is meant by the terms living thing, plant, 
animal, tissue dillerentiation, life history, organ, function, etc., 
than to teach him the elements of Ik>lany and Comparative 
Anatomy as commonly understood. The organisms studied are 
Torula, Protococciis, Amreba, liacteria, Pcnicillium, Mucor, 
Spirog>'ra, Nitella, a moss, a fern, a flowering-plant. Infusoria, 
liydra, starfish, earthworm, crayfish, clam, scjuid, cartilaginous 
fish, frog, terrapin, pigeon, and rat ; so that at the close of the 
course the student has a jiractical knowledge of a ty])ical exam- 
ple from each of the main divisions of plants and animals, on 
which to base further reading. 



2. The Embryology of the Chick. 

Three lectures or recitations weekly from the middle of April until the 
dose of the session. 

In this course the student, who has already in his General Biology 
o^)servcd the natural arrangement of animals and plants in 
divert'! ng series ranging from a simple bit of living matter to 
highly complicated organisms, studies the individual develop- 
ment of one of the higher animals, from its start as an almost 
formless bit of living matter to its final highly complex struc- 
ture. The increasing diflferentiation of tissues and organs which 
ho has noted as higher and higher plants and animals were 
dissected, he now sees exemplified by the chick embryo in differ- 
ent stages of development. At the same time a good foundation 
is laid for subsequent advanced study in Vertebrate Morphology. 

8. Osteology, Human and Comparative. 

Tvo lectHi-es or recitations weekly urUil the middle of April, with practical 
study on selected skeletons. 

The student l>egins with the human skeleton, which, as the most 
minutely and accurately described of all conveniently accessible 
animal structures, is well fitted to train him to observe closely 
and ac^curately. He then studies a skeleton from each of the 
chief orders of the Mammalia and two or three from each of the 
remaining main groups of Vertebrata. 

4. Plant Analysis. 

Practical instruction twice weekly from the middle of April until the dose (f 
the session. 

The student is taught how to collect and preserve plants ; and by 
the analysis of a number of flowering plants under the direction 
of his teacher, gets a good introduction to the terminology of 
descriptive botany, and learns how to use a botanical key for the 
recognition of species. 

Second Year (Major) Course, 

This is designed for those who, having completed the above 
minor course, desire to proceed farther with biological studies. 
Ultimately the second year's work in biology will be, at the choice 
of the student, one of three courses ; in the first of these Animal 
Physiology will be the dominant study; in the second, Animal 
Morphology ; in the third, Botany ; for the present a choice is only 
offered between the first and second of the three. 

fTocoroploto hl« major course a student must, after fiuifthlng his minor, take either 1, 
2. and 3, or the suhj'icu below named, or 2, 8, and 4. The former combination is especialiy 
fitted for tho:io nliu intend afterwards to study medicine J. 

1. Mammalian Anatomy. 

Tcie*' fceeklyf until Christmas. 

In connection with this course the student dissects one of the 
higher mummals with all the minuteness with which the human 
iKKly is dissected in a medical school. He thus not merely learns 
how to dissect thoroughly, but ^acquires a knowledge of the 
names, general distribution and structure of nearly all the 
musclcH, nerves, vessels, and vis<»cra, and becomes fitted to take 
up prolitably the professional study of the details of descriptive 
an<l regional Human Anatomy, and so saves much time when he 
afterwards enters a medic:d Kch<M)l. 

2. Animal Physiology and Histology. 

Three IcdiU'cs or recitations weekly during the year. 

This course is designed to give the student a good knowledge of the 
healthy properties and mode of working of the various tissues 
and organs of the higher animals, man included ; also to give 
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GERMAN. 

Knowledge of Qerman is required in all coarses of study 
which lead to graduation. Instruction is provided to meet the 
requirements of di£ferent classes of students, as follows : 

Class roB Beginners. 

This class will meet three times weekly through the year. The 
text-books used will bo Whitney's Grammar, and Reader (first 
twenty-four pages), and Ahn-Henn's Rudiments (first half), with 
short selections in prose. The course does not count as part of the 
requirements for graduation, but is simply an aid provided by the 
University for those who are not ready to enter class A. Atten- 
dance upon this class is restricted to undergraduate students. 

Note 1 . — Candidates for Class A may offer as an equivalent for the work 
of the beginner's class : 

Grammar : Declension, gender, coi\jugation, and the simpler rules of s^'n- 
tax. 

Beading: Whitney's reader, the first 24 pages, or Adler's reader, the 
prose pieces in the first and second sections, or equivalents. They must 
also he able to render at sight simple £nglish sentences into German. 

Class A. 

This is commonly called the minor course. For admission to 
it, the student, whether collegiate or graduate, must possess the 
knowledge indicated above. 

All undergraduates, except the classical students, are required 
to follow this course or to show that they have an equivalent 
knowledge of German. Classical students are also advised to 
pursue this study and will receive from the instructor such counsel 
as will aid them in doing so, and his certificate will be needed 
before they can fully satisfy the requirements for graduation. 

There will be five class meetings, weekly, through the year. 

Classics: Prose; Drama. 
Twice weekly. 

Miscellaneous Selections. 

Weekly, 

Prose Composition, with Whitney's Grammar. 

IVecldy, 

Oral practice in German ; based upon familiar readings and 
exercises. 

Weekly. 

Note 2. — Candidates who offer German in place of Greek for matricula- 
tion will be examined on the work of Class A or its equivalent. 

Class B. 

Students who have completed the work of Class A or an equiva- 
lent may take a second year's course or any part of it. 

There will be five meetings weekly, as follows : 

Reading of German Classics (continued.) 

Twice weekly. 

Prose Composition. 

Weekly. 

Lectures on the History of German Literature from the 
Reformation, with Kluge's Geschichte der deutschen liiteratur 
and readings. 

Weekly. 

Middle High German ; selections from the Nibeliingcn Lied, 
Gudrun, etc. ; lectures on the chief Teutonic epic cycles, with 
illostrations. 
Weekly. 



Exercises in German style and syntax. 

Monthly. 

Exercises in German conversation. 

Enrollment for these exercises is optumaL 

Note 3. — Graduate students who show their fitness for it, may join cer- 
tain classes in B while still in A. 

(StateimeHts as to advanced eoursea ars reserved)* 



ROMANCE LANCUACE8. 



Knowledge of French is required in all courses of stady that 
lead to graduation. Instruction is provided to meet the needs of 
different classes of students, as follows : 

Class fob BsoiNNERa 

This class will meet daily through the year. The text-books 
used will be Breymann's French Grammar, Cbardenal's First 
French Course, together with the beginning of Knapp's French 
Readings. The course does not count as part of the reqairements 
for graduation but is simply an aid provided by the university for 
those who arc not ready to enter class A, for which the work here 
done is considered a sufficient preparation. 

I. French : Class A. 

(Gourde for a first year). 

To enter this course both a written and an oral examination must be 
passed. Candidates will be required to have a thorough knowledge of 
Grammar forms, especially of the irregular verbs, to have read one hundred 
duodecimo pages of French Prose and to have translated twenty-five pages 
of English exercises into French. For the oral examination they are 
requested to offer the texts thej have used in preparation. 

1. Reading of Literary French. 

Selections from Guizot, Dumas phe^ Th. Gautier, Dandet, Victor 
Hugo. Knapp : French Readings. Twice weekly. 

2. Historical Course. 

Montesquieu : Grandeur et Decadence des BomainB. Weekly. 

3. ScientiGc Course. 

Milne-Edwards: PrScis (THistoire Naturdle ; Flammarion ; Merveilles 
du del. Weekly. 

4. French Composition. 

Syntax, first half-year ; Idioms, second haJf-year. Weekly. 

5. Lectures. 

The lectiu*es will discuss Victor Hugo, and the Romantic school ; 
Th<k)phile Gautier and the Naturalists ; Guizot and the Modem 
Historians. Fortnightly. . 

Opportunities for thorough training in French pronunciation 
and conversation will be given, a class meeting daily through the 
year. 

IL French: Class B. 

( Course for a second year). 
Open only to those who have pursued the first year's course or its equivalent. 
L Lectures on French Philology, Phonetics, etc. 

Weekly. 

2. Lectures on French Literature of the Middle Ages. 

Fortnightly, second half-year. 

3. Middle French. 

Calmnj Francois de Sales, Montaigne, Salyre Minippie, BrantSme, 
Babelais, Des Periers, Marot, &ole de Eonaardf with lectures on 
sixteenth century Phonetics, Morphology and Syntax, accom* 
panying the texts read. Darmesteter et Hatzfeld: MareeoMX 
Choisis. Twice weekly, first half-year. 
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4 Old French. 

Let plus cmeiena monumenlSf St, AUxis, Eolandj ChretHen de Troyes, 
Benart, Bose, ViUehardoinf JoinvilUf FroiaiarL Bartsch: ChreeUh 
maihie de PAnden FranfoiB, Twice weekly, aecond half-^ear, 

5. Classical French. 

Moli^re: Le Miaanthrope; Gomeille: Le Cid; Racine: Pktdrt, 
Weekly, 

6. Prose Composition. 

Gasc's Proee Composition, first haJf-year; Original Essajs, second 
half-year. Weekly, 

III. Special Courses in Italian and Spanish. 

1. Italian: 

(o) Literary Course, Manzoni: I Promessi Sposi ; Alfieri: Abel; Gol- 

doni: La Spoaa Sagaae, GV Innamorati; Dante: Inferno. Weekly, 
(6) HisfjorUxd Course. Machiavelli : Le Istorie Florentine; Sonzogno's 

Storia deUa letteratura italiana^ Weekly, 
(c) Grammar and Composition, Weekly, 

% Spanish: 

Selections from *' Feman Caballero," Jos^ Selgas, Lafucnte, Javier 
de Burgos, Juan Valero, Emilio Castelar. Knapp : Spanish Bead- 
inffs ; first half-year, Calderon : La Devodon de la Cruz ; El Mdgico 
Prodigloso ; Cervantes : Don Quijote ; second half-year, Tmice weekly, 

IV. Advanced Courses in Romance Philology. 

(For advanced studenls, and candidates for the degree 

of Ph, D, taking this subject). 
Course 1 : 

(a) Old French Seminary. 

Critical examination of the earliest monuments of the language, 
viz. : La Cantilhie de Sainte EuUilie, Passion du Christ, Vie de 
Saint Alexis. Weekly, 

(b) Langne d'oil Dialects. 

Lectures and practical exercises. Weekly. 

(c) Comparative Phonology of the Romance Langnages. 

Lectures. Weekly, 

{d) Catalan and Modern Provenjal (first half-year), Wal- 
lachian (second half-year). 
Weekly, 

(e) The History of Romance Studies in Europe. 
Lectures. Weekly, 

Course 2 : 
(a) Old French. 

Aucassin et Nicol^te (SuchieHs edition). Weekly, 

(6) Old Provenjal. 

XIII and XIV Century Extracts. Bartsch : ChresUmaihie Pro- 
ven^ale. Weekly, 

(c) French Phonetics of the Major Course. 

Weekly, 

{d) Italian, with special students. 
Thrice weekly. 

(e) Spanish, with special students. 
Twice weekly, 

(/) Portuguese. 

Braga: Anlologia portuguesa ; Camoes: Os Lusiadas, Weekly, 
(g) Ladinian. 

Ulrich : Rhatoromanische Chrestomathie, {IITheU.). Weekly, second 
half-year. 



WORK OF THE PAST YEAR, 1883-84. 



I. Greek. 



Under the direction of Professor Qildersleeve the advanced 
students of Greek have been organized into a Greek Seminary. 
According to the plan of the seminary the work of each year is 
concentrated on some leading author or some special department 
of literature. During the past year the work has been in the 
Greek historians. 

In the seminary proper, which met twice a week during the academic 
year, select portions of Thukydides were interpreted in turn by the different 
members of the seminary, with lectures and illustrative papers by the 
Director and the students. 

Among the subjects treated may be mentioned: The composition of the 
different parts of the history of Thukydides, the principles that regulate 
the introduction of the Thukydidean S|)eeches, use of the passive and mid- 
die in Thukydides, Thukydidean compounds, use of ^ipog and x^^M^ hi 
Tliukydides, orat^es in Herodotos, conditional sentences in Herodotos, 
the tract de Republiea Athenicnsium. 

The work of the seminary was supplemented by the lectures of 
the Director on Greek Historiography, illustrated by readings and 
by an analysis of the treatises of Dionysios of Halikarnassos on 
the style of Thukydides. 

Besides the seminary course proper. Professor Gildersleeve 
delivered twenty-five lectures on the Theory of the Cases, con- 
ducted twenty-two exercises in translating at dictation from Greek 
into Erglish, and English into Greek, and gave a course of fifteen 
lectures on Lucian. 

Mr. Harris conducted a class-course in New Testament 
Greek, twice weekly, through the year, and gave two courses, 
one, of six lectures, on some New Methods of Textual Cricitism, 
and the other, of three lectures on the newly published tract 
entitled " The Teachings of the Apostles." 

Dr. Emerson conducted two classes in Pausanias and Greek 
Inscriptions, each meeting weekly during the second half-year, 
and a class in Greek Classical Antiquities, meeting twice weekly 
during the first half-year. 

A public course on Classical Archseology, comprising fifteen 
lectures, was given during the year. The course began with a 
lecture by Dr. Charles Waldstein, four lectures were given by Mr. 
J. T. Clarke, three by Mr. W. J. Stillman, six by Dr. A. Emer- 
son, and a closing lecture by Professor Gildersleeve. 

Additional courses were conducted during the year, by: 

Professor C. D. Morris, in 

Thukydides, bk. vir, four times weekly, first half-year. 

Sopliokles, Philocletes; Aristophanes, Banae, four times weekly, second 

half-year. 
(This claM has also read at sight the Apology and Crito of Plato and about one-half of 
the Auiigune o( S(>phukl(«). 

Uomer, Iliad, once weekly, through the year. 

Dr. Spieker, in 

Lysias, four times weekly, first half-year, 

Uonicr, Odyssey, ix-xii ; Euripides, Alcestis, four times weekly, second 
half-year. 
Classes in Greek Prose Composition were also conducted by each of the 
instructors in connection with tlie courses above named. 

Students have privately read for examination the following 

books : 

Aeschylus, Pcrsae (4). 
Aristophanes, Plutus (1). 
Demosthenes^ in Timacratem (6). 
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Euripides, Hippolytus (4). 
Herodotus, (Merry's Selections) (7). 
Sophocles, Eleetra (1). 
Xenophon, IleUemcOf i, u, (7). 



II. Latin. 

The Latin Seminary under the direction of Dr. Warren, held 
two sessions a week throaghoat the year, the author selected for 
special study being Terence. 

The plays of Terence were analyzed by the members of the seminary in 
turn, and a part of the Phormio and a very considerable portion of the 
Andria were made the subject of critical interpretation. Some twenty-five 
lectures were given by Dr. Warren on topics connected with the Roman 
drama, special attention being paid to the pre-Terentian literature, to the 
metres, and to the history of the text of Terence. Papers were presented 
embodying the results of special investigation by members of the seminary on 
the following subjects : on the Didascalia?, on the peculiarities of G. Sulpicius 
Apollinaris as shown in the Periochae, on the position of adjectives and 
possessive pronouns relative to their substantives, on the critical value to 
be assigned to the citations of Terence found in Nonius Marcellus, on some 
striking differences between the metres of Plautus and Terence and those of 
Greek Comedy, on Terence's use of substantives as compared with that of 
Plautus, on the relative value of the different MS8. of Terence and their 
characteristic peculiarities, on Terence's use of the present participle, on the 
cases of dp;tat(r^($c specially remarked upon by Donatus. 

Dr. Warren also gave in the first half-year, a course of lectures 
on Latin Palffiography, accompanied by practical exercises in 
reading fac-similes of manuscripts. In the latter half of the year, 
a similar course was given on Latin Epigraphy. 

Additional courses have been conducted during the year, by : 

Dr. Warren, in 

Select Letters of Cicero and Pliny, Aulus Gellius, three times weekly, first 

half-year, 
Juvenal, Select Satires, three times weekly^ second half-year, 
Horace, Select Satires, once weekly, second half-year. 
Beading at Sight. 

Professor C. D. Morris, in 

Lucretius and Plautus, seven hours in two weeks, first half-year, 
Tacitus, /our times weekly, second half-year. 
Beading at Sight. 

Dr. Spieker, in 

lA'vj,four times weekly, first half-year, 
Horace, three times weekly, second half-year. 
(Classes in Latin Prose Composition were also conducted by each of the 
instructors in connection with the courses above named). 

Dr. Emerson, in 

Classical Antiquities, twice toeekly, second half-^ear. 

Students have privately read for examination the following 
books. 

Cicero, de Senectuie (7) ; de Amicitia (7) ; pro Roscio Amerino (6) ; de 
Finibus, I, (4) ; ad Atticum (I); de Natura Deorum, I, (4) ; Fhilippica, 

II, (1). 

Horace, Epodes, Carmen Soeculare, (6). 

livy, XXII, xxiu, (1). 

Lucretius, v, (1). 

Martial, (1). 

Ovid, Fasti, i, ii, (6). 

Seneca, de TranquiUilale Animi, Apocolocyntom, (1). 

Suetonius, Tiber iaa, (2). 

Tacitus, Dialogus, Annals Ul, (2). 

Terence, Andria^ (4). 

Vergil, Aeneidj v, vi, (1). 



III. Shemitic Languages. 

The centre of Professor Haupt's work was the Old Testament. 
Hebrew was read two hours weekly, and was constantly referred 
to in all the other lectures on Arabic, Ethiopic, Assyrian, Sumero- 
Akkadian, and in the Assyriological exercises. With the excep- 
tion of the last, all the courses were intended for beginners. 
Accordingly the instruction was given not in lectures but after the 
seminary method. 

In Hebrew, the elementary difficulties having been overcome, portions of 
the Pentateuch were read and afterwards, at sight, some chapters from the 
lx)okH of Juilges, Ruth, and Kings. The interpretation was confined chiefly 
to a thorough philological analysis. As a number of students who had 
studied Hebrew for several years took part in this elementary course, 
exegetical and critical problems were incidentally discussed, but attention 
was dovotifl mainly to a thorough training in the forms of the language. 
The grammar used was Dr. Mitchell's translation of Gesenius-Kautzsch. 

The Arabic class, for want of a suitable text book in English, had to use 
Petermann's Brevis linguae Arabicae grammaiica. After a preparatory train- 
ing in the sounds and forms, the first chapters of Genesis (Saadia's Arabic 
version) were read and then the opening sura of the Qor'&n and an easy 
historical text without vowels. In the grammatical analysis the forms and 
the most iniix)rtant syntactical phenomena were thoroughly explained with 
a constant reference to the points of contact as well as of difference with 
the Hebrew language. In order to make the students acquainted with the 
use of the national Arabic lexica, Arabic definitions, chiefly from the Qamiis, 
were given and these served at the same time as exercises in reading at sight 
unjK)inted sentences. There were also composed by the students written 
exercises, conjugations of the more difficult irregular verbs and translations 
of syntiictically interesting sentences from English into Arabic. 

In Ethiopic, after some introductory lectures on the history of Abx'tisinia 
and the ix)sition of the Geez language in the cycle of the cognate idioms, the 
outlines of the grammar were given, and afterwards the reading and analysis 
of the Narratiunculae de turis Sanctis in Dillmann's ChreMamathia Aelhiopica 
were entered ujion. The legends of St. Mark, Melchizetlek, Abbft Sal&mi, 
and Yared were read, and the l>eginning of the story of Macarius. In the 
gmmmatical interpretation the gutturals were especially treated of, with 
occsisional references to Amhario and Tigrifta and the close connection 
of the Geez language with Assy ro-Biiby Ionian was pointed out. 

In Assyrian as well as in Ethiopic the lack of a convenient text book 
necessitated the dictating of the grammar. Thereupon the cuneiform 
Annals of S;irtianapalus in Vol. V of Sir Henry Kawlinson's Wesiem, Asia 
Inscriptions were read: the account of the first five campaigns, the two 
ag:»inst Egypt, the thunl against Baal of T>'re, the fourth against Achsheri 
(cf. Ahishahar 1 Chron. 7, 10) of Van, the fifth against Elam, and the 
beginning of the sixth against Shamash-shum-uktn. Some written exercises 
with cuneiform paradigms of the Assyrian verbal inflexion, <Sec., were also 
coniiHjsed. 

In Sumiro- Akkadian the great three-columned Syllabary in Haupt*8 Kcil- 
schrijttextc (Leipzig, 1881) was explained. The principal phenomena of the 
phonology of the pre-Shemitic idiom were discussed, the origin of some 
Akkadian ivleogra2)hs fn)m the archaic Mesopotamian picture WTiting traced 
and Akkadian wonls which have|)assed into Shemitic idioms especially into 
the language of the Old Testament were pointed out. 

In the A!t.iyrioh'jical Exercises for more advanced cuneiformists the sixth 
tablet of the Babylonian Nimrod Epic in Haupt's new edition (Leipzig, 1884) 
was read, and before this, select bilingual exorcisms, incantations, prayers, 
h^inns and penitential psalms in parts II and III of Haupt's Akkadian and 
Sumcrian Texts (Leipzig, 1881) and in Vol. IV of Sir Henry Kawlinson'a 
Cuneiform Inscriptions, with special reference to Akkadian syntax and to 
the dialectical variations in the ancient Protochaldean idioms. 

All the courses were two hours weekly, except Arabic and Ethiopic fo:a 
each of which only a single hour weekly could be spared. 

The proceedings of the Shemitic Society are given by the Becording 
tary. Dr. Arthur L. Frothingham Jr., in the April number of thtee Uu 
culars. 
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IV. Sanskrit) etc 

Five coarses Id Sanskrit and a conrse in Comparative Philology 
were condacted by Dr. Bloomfield : 

1. A beginner's class in Sanskrit, throughout the year. The most essential 
elements of the granmiar were ac(|uircd in as short a time :is |>ossilile, and 
then the student was brought face to face with the language, learning its 
structure and laws, not in the abstrac^t, but in its living body. Five books 
of the Nala were read and thoroughly analyzed. The aim was either to 
prepare for the more advanced study of Indian philology in this imivon*ity, 
or for private study, which is too difficult without such an intrcKhiction. 

2. The advanced class in Sanskrit read during the greater jtart of the 
year the drama Qikunida, The main effort was directed townnis the 
Prakrit, which was constantly analyzed and compared witli the S:niskrit. 
Toward the end of the year the class read selections from the Brumuna 
literature. 

3. Introduction into the Rig- Veda, throughout the year. After a short 
course of lectures, select hymns of this Veda were read. The language was 
studied from the point of view of the classical language ; constant reference 
was made to the critical helps such as the padapdtjuiy anukraman'i and tlie 
metres. 

4. During the first half of the session the Kauyika-sutra was read from 
the manuscripts and with the aid of a MS. commentary. 

5. A practical exercise in Sanskrit Prose writing was conducted from 
Christmas to the end of the year, on the basis of Biihler's Elcnwntarcunstts 
des Sanskrit 

6. A course in the general principles of Comparative Philology was car- 
ried on throughout the year. It was intnKluced by ten letrturos on the lead- 
ing questions of Indo-European compamtive granmiar, (phonetic law and 
analogy, bi-syllabic roots, agglutination, etc.). For the rest of the year 
Prof. Whitney's ''Language and the Study of Lkinguage" was made the 
basis of instruction, but this was constantly supplemented by lectures, which 
aimed to carry the subjects treated in the book up to the present day. 

V. German. 
Advanced coorses were condacted as follows : 

Gothic. Weekly y first half-year. Dr. Dippold. 
Middle High German. Twice weekly. Dr. Dippold. 
Deutsche Stiliibungen and Essays. Monthly. Mr. Kaddatz. 
History of German Literature, consisting of lectures in German. On 

aUemaU Saturdays. Dr. Dippoi.d. 
Lectures on The Beast Ej)ic and Middle Low German were also given, 

weekly, during the first half-year, by Dr. Gerbpui. 

The undergraduate classes were conducted by Dr. Dipi)old, 
with Mr. Raddatz in charge of the classes in Prose Composition. 

In the first year's course Goethe's Eginont, Schiller's Maria Stuart, an<l 
Selections from Erler's I)eut8che Geschichte, and from Scientilic 
Prose were read. The first section rea<l further I-essing's Minna 
von Bamhelm; and the second, Schiller's Wallenstein. 

In the second year's course Goethe's Hermann and Dr^rotlica, Faust, 
selections from Wilhelm Meister, and Ix'sning's Nathan were rea<i ; 
with the addition of sight readings from Emilia Galotti. 

There were weekly exercises in I*ros<; C'oni[>osition in Ixith the firnt and 
second yearns courses. 

Dr. Lehmann conducted twice weekly a class in German Conversjition, 
for undergraduates and advance<l students, and the major course .stu- 
dents met each month, during the seer^nd half-year, under the <Iirec- 
tion of Dr. Diploid, for the reading and discussion of (fs-'a^'s on works 
read in the course. 

VI. Anglo-Saxon and English. 
Advanced coarses were conducted by Dr. Wood in : 

Anglo-^xon: Beowulf; CVdmon's (ienesis. Tirire wr*kly. 
Old Saxoo : Heliand. Weekly, first half -year. '. 

The adraiioed students also met fortnightly, under the direction of 
Dr. Woody for work in general English philokfj/y, rej^jrts and 



discu:i«ions. Three of the j>a|H»rs prt^}>anxl during the year for th«H»« 
meetings were sul«i\iuently n^ail Ivfon* the rnivcwity rhiloK^ii^al 
AssiH'iation. 

Additional classes, including the first and second yearns courses 
for undergraduates, were conducted a8 follows : 

Anglo-8ii-xon : Sweet's Header ; CVnewulPs Klono. *lVie< wetkly, D». 

\Vt>oi>. 
Early English (i:KH)-l UH>). 7ViVf weekly. Dr, \Vix>i\ 
Chaucer, ircvit/y. Dr. Wihu>. 

ShaksiH'are : Hamlet. Twice weekly, fir$t half-yettr. Dit. HuowNK. 
English Pnv*e Writers. Tunet' weekly, iieeimd hulf'yenr. Du. UuoWNK, 
Element^ of English Plionetics. Wtrkly, firttt hdhyettr. Du. \ViH»h. 
(trammaticjil and Khetorioal Exen^im^s. Weekly. Du. Wihu>. 
History of the English Ijiingiiage. ll'ivX/y, avoik/ hal/'yettr. Mil. 

TOLMAN. 

Dr. Browne also conducted twice weekly a general intro- 
ductory course (P. II. E.) in the History of Knjjlish Literature, 
with readings. Essays hare been written monthly, by each mem* 
ber of this class, and have been corrected and commented upon 
by the instructor. 

Professor Corson gave twenty public lectures on tlio Poetry 
and Drama of the Restoration Period. 

Four class lectures on English Literature at the end of the 
15th and beginning of the UUh century, were given by Dr. Wood, 
who also gave eight public lectures on the literature of the period 
1500-1580. 

Mr. Woodworth met students dally for training iu Vocal 
Culture. 

VII. Romance Languages. 

Two advanced courses were conducted by Mr. Elliott during 
the year. For the first of thcRC the work centred in the Anglo- 
Norman Dialect, for the second in a study of the earliest Old 
French Monuments. The following special subjects were treated : 

An^lo-Xonnan : — Chardry'M Jnmphi* (xiii <*entury) wuh taki'U up and 
studied in its plionctic rclatiouM to oarlirr worlcH In tliiH diali^'t, and 
to the Frant'O-Nonnan and thtj ImIimU'- France ty|K?H. Weekly, firM 
hnlj-ycar. 

Old Fn'urli Seminary: — The Oatlis of StraMJiurK wito rxaniinitl, 
according to fiK^imilefl of the ori^nnal MS., in tlioir liiHtoriral and 
litiKiiiKtir rclatiouH to the ('apitulnria Kckiiiii and thfir licariuK 
e:iiH.*('ially on the earliest drvclopnirnt of the lC<inianeo HyMtrin of 
phonuticH. Wi'i'kly, m'timd Iu Of year. 

IjiVi 1^'itin: — .\ii IninMliictioii, throii;(h th«; hiKrripliiMiH and JiM'ft 
Monaehorinn jriven in 1*. Mi-yer'M Hfrurihl' A ncii'M tn/trs H<u-httinM, 
etc. Seroiul half-year. 

Provenyal : — The J>ric<ihiuH llynin, the (iirard de KoHMilho Kpie, with 
divers extraetn, taken aeeoniinj^ to a^e, from the literature of thu 
tenth, eleventh, and twelfth e<'iitiirieH. Wcrkly, tluriny tin- y^ir. 

Old Frenrh a.H ItitnMiiietion to Fren'h Philoh)>ry: — AitnuMninvt Xirtfl^ie 
with K}M'eial referenee to its phonolo;fy and dialect < hurarter. WrAikly, 
firnt hnlf-ymr. 

I*ortiij.fueM; : — Oh Iji'^iadon de f'nmrKrM wan read, aiti'niioii In-inj? jrlveii 
to Old Portii^iiew, ()ld Si)ani>'h and I^ttiii form**. Wrrkh/Jimt hdf yrjir. 

Wallaehian: — An Ititni<lii'-tion wjim j.'iveii in ( ion'-a'H J^tartinrhr Urmn- 
iiuitik d^T nimanim-hrn Mprorlui toj/ether with exlnietM from Siotiu, 
A le«anf 1 rewii and A lex a iid ri. Strt/jul ludfymr. 

Ladinian: — The MiJ>->-o.'ind Valtelline War Kpi«H Txvi and xvii e^fntu- 
r'ut^) were read t'l^ether with ^dtrctionn fnnn the nKxlern literatnro 
of I'allioppi, ra<ItniK, <'anit-:':h, and fn^m the Folk l/^re. Werklyf 
Ihroufjh ih: y*-/'r. 

I>;'tur«-«*: — (a) On .'^pfini*ih and I*«*rtij;.'tje-i; Dialefin, v*-rkly, thrt/uyh th4 
yrf/r ; (h) 'hi < ompstrative Htfttiun''' Orammar, v:et'Uy, Ihn/utjh th€ 
yror; frf On Fren'h I'lioneti*'", thirty U/iurrjf ; (d) On IhittU^it 
Divina <^>>mm«.'<rlia, fi^rm UtJurtM; If) ^)n the Illhtory of the 1'ji*1 
Partit.iple in French, twj Ujduru. 
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The stadents of the French Major Coarse have read with Mr. 
Todd: 

In Classical (xvii century) French, Lc Cid (Oimeille) ; Athalie (Ra- 
cine), VAvare (Moli^re) ; — In Middle (xvi century) French, the 
most important selectiouH (considerably more than half) of Darmes- 
teter and Hatzfeld's Morceaux Choisis des Auteun du xvi Si^cley with 
a precis of Middle French Grammar, twi'Ce weeklyj firtit half-year ; — 
In Old French, the following selections from Bartseh's Ckrestomaihie 
deVancienfrcm/^aiB: Serments de Straabourgf OantUhic de Su. EulalU^ 
La Passion^ St. lAgtrj St. AlexiSj Charuon de Roland^ AmU el AmileSf 
Roman de la Bouj Ountes del Graaly Roman de Renartj Roman de la 
JRoae, OmquaUe de Constantinopley Chroniques de Froissartj Memoircs de 
Philippe de OomincSj Pereeforest, twice weekly^ second half-year ,* — Com- 
position ; exercises in style with the use of Gasc^s Prose Composition. 
In the second half-year these were supplemented by original e:»ay 
writing. 

The students of the French Minor Course have read with Mr. 
Todd : 

In Literary French, Le Roi s^amusej by Victor Hugo ; Lca Demoiselles 
de St, Cyr and Hfdifaij by Alexandre Dumas, ptire ; Le Gemlre de M. 
Poirierj by Emile Augier and Jules Sandeau ; and a part of La Chan- 
son du Jardinier, by Andr^ Theurict, twice weekly ; — In Historical 
French, one hundred pages of \'oltaire*s Ilistoire da SOicle de Louis 
XIVj weekly; — In Scientific French, eighty psiges of Milne-Kl wards' 
PrScis cPIIistoire Naturelle^ weekly. In connection with the two latter 
courses the class has studied nearly all of Brcymann's French Gnim- 
mar ; — In Syntax and Idioms the class has had recitations and 
written exercises on the whole of I'art I and twenty-five thhnes of 
Part II of ChardenaPs Exercises for Admnced Pupils, weekly, 

Mr. Fontaine has met the students of the Minor Course five times weekly 
for French conversation, with systematic instruction and drill in the pro- 
nonciation. 

Mr. Todd has conducted special courses in Spanish and Italian: 

The class in Italian have read the following authors: — Silvio Pellico: 
Francesca da Rimini and sixty chapters of Le Mie Priyioni; Gol- 
doni : Un Curioso AccideiUe, GV Innamorati and La Sp(tsa Sagnce; and 
a short Storia della Letleratura Italiana. They have further read sliort 
selections from Tommaseo, Mamiani, Mauztmi, Botta, IxK)pardi, Al- 
fieri, Tassoni, Tasso, Ariosto, Petrarch, Boccaccio, and others, twice 
weekly. Short exercises in grammar have l>een given weekly, in 
connection with the above readings. A special class in Dante have 
read Cantos v, xii-xxvi of the Inferno, weekly. 



The class in Spanish have read the following : — Lope de Vega : El 
Desdichado por Ui Honra; CVilderon: El Alcalde de Zalfmiea; and 
the whole of Knapp's Spanish Readings, twice weeldy. Short exer- 
cises in grammar have been given weekly, in connection with the 
alwve. 

Two public courses on French Literature including twenty- 
three lectures and readings (in French) were given bj M. Rabil- 
lon. He also conducted classes in French conversation. 



The Johns Hopkins Philological Association has met 
monthly as heretofore. Papers have been read during the session 
by: 

M. Bloomfield. — On certain irregular Vedic subjunctives or impera- 
tives ; on a proposed edition of the Kau9ika-fiutra of the Arthava Veda ; the 
probability of the existence of phonetic law. 

M. W. E ASTON. — Uniformity and analogy. 

A. £. £k3GE. — On inchoative or n-verbs in Qothic and other Germanic 
dialects. 

A. M. Elliott. — ^The Nahuatl-Spanish dialect of Nicaragua ; the develop- 
ment of verbal parasynthetics in a in the Romance I^angnagee. 

A. Emerson. — A communication from Prof. £. Wolfflin on the formation 
of a new ThesauruH Linguee Latime. 

B. L. GiLDER-sLEEVE. — On Ribbeck*8 life of Kitschl ; the Greek final 
sentence. 

J. K. Harris. — On the exemplar of codex C and the apocalypse ; notes 
on the Sinaitic and Vatican codices. 

J. A. Harrison. — The syntax of the old past participle and avoir in 
French poetry of the xiith century. 

P. IIacpt. — The Babylonian woman's language. 

C. W. E. Miller. — lihythmical pronunciation of Greek and LAtin prose 
and a few remarks on accent. 

C. D. Morris. — The rights of a Greek metropolis over its colonies ; on 
K. Brugmann's recent grammatical studies. 
E. G. Siiiler. — Studies in Dinarchus. 

E. II. Spieker. — Note on a certain use of the Sanskrit word yaiha. 
A. S. ToLMAN. — Muniiral notation in the study of blank verse. 
M. Warren. — Note on Plautus Mercator. 
II. Wood. — On T. L. Beildoes, a survival of style. 
C. B. Wright. — Parallelisms in Beowulf. 



The fourth volume of the Amebioan Journal of Philologt 
has been completed during the year and the first nnmber of the 
fifth volume has been issued. 



HISTORY AND POLITICAL SCIEiNCE. 



PROGRAMME FOR 1884-85. 



I. Graduate and Advanced Courses. 

1. Seminary of American History and Economics. 

The Seminary, to which graduate students only are admitted, 
will be under the direction of Dr. H. B. Adams, assisted by Dr. 
R. T. Ely and Dr. J F. Jameson. The regular weekly meetings 
of the Seminary are held on Friday evenings, each session occu- 
pying two hours. At these meetings oral and written reports are 
made of original investigations that have been carried on by in- 
structors and students working in definite lines. 

During the next year there will be three main lines of inquiry, 
represented by the three instructors in the department of Histori- 
cal and Political Science and prosecuted with the co-operation of 



students. The first line is in continuation of the work followed 
by Dr. Adams and the Seminary for several years and pertains to 
American institutions of Grovemment, with special reference to 
certain local, municipal, state, and national types. The second line 
of original inquiry, under the direction of Dr. Ely, will be the 
History of Political Economy in the United States, with reference 
not only to the progress of the science but to the history of taxa- 
tion and of economic administration in certain representative cities 
and States. The third line of investigation will be a study of 
representative State Constitutions, under the guidance of Dr. 
Jameson, with special attention to the constitutional history of 
one or two of the States. 
The Seminary library of Historical and Political Science is now well 
supplied with materials for the prosecution of these researches. 
The collection of lojal, municipal, state, and national documents 
is rapidly increasing ; and the necessary authorities, historical and 
economic, sets of journals, etc., are now at the student's command. 
In addition to the Bluntschli Library, presented to the Uni 
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▼ersity by the German citizens of Baltimore and representing the 
history, politics, and laws of European States, the institutional 
and economic history of the United States is represented by a 
good collection of books. 
Other libraries, easy of access, are the Library of Congress, the 
Peabody Library (numbering eighty thousand volumes, well 
adapted to certain departments of research), the Library of the 
Maryland Historical Society (especially rich in Americana), the 
Library of the Baltimore Bar (law reports), and the Maryland 
Episcopal Library (especially valuable for its original sources of 
church history). 

2. History of Politics. 

This course, conducted by Dr. H. B. Adams, will be open to grad- 
uate and law students only. It will consist of lectures on the 
History of contemporary European Politics, beginning with the 
present century, comparative studies in the History of European 
Institutions from an earlier date, and practical examinations upon 
select topics of general Political History. Three times weeJdy, 

through the year. 

The folluwing hooks are recoinmendod to students proposing to follow this 
course: I'lato's Republic, Aristotle's Politics, Cicero's Uepublio, Dante's De 
Monarchia, Machiuvelli's Writin^^s. Grotius' Works, Montesquieu's Works, 
Bluntschli's Uaehichte tier neueren UtaalncUsenseAqfl and his Ij^hrf votti 
modemen Sa/U^ with the Work?> of Francis Liebcr. Authorities upon topics 
for oral c;xaminatlon and spiH:ial research will be named in connection with 
the lectures. 

8. Finance and Taxation. 

A course, adapted to students of law, and conducted by Dr. R. T. Ely. 
The general principles of Finance, Money, and Banking, and also 
the special subjects of Taxation in the cities and States of the 
American Union, together with a sketch of the Financial History 
of the United States, will be considered. Three times weekly, through 
the year, 

4. Comparative Studies in European Administration. 

A course of lectures by Dr. Ely on Methods of Administration in 
England, France, and Germany. Special subjects for considera- 
tion will be the organization of governments, their economic 
functions, sanitary legislation, poor laws, ap|)ointment and tenure 
of officers in the civil service. Onee weekly, through the year. 

5. Lectures on the Early Christian Church. 

This course will consist of six lectures bv Associate Professor J. 
Kcndel Harris, upon the character, organization, charities, and 
other institutions of the primitive church. 

II. Undergraduate Courses. 

1. Physical Geography and History* 

After an entrance examination in Physical Geography and in the 
History of England and of the United States, the student enters 
uj)on the following courses, which, in connection with the study 
of English, arc regarded as fundamental to further undergraduate 
studv. 
(«) Fifteen class exercises introductory to the study of History, 

with Dr. H. B. Adams. Once weekly, firxt half-year, 
{b) Fifteen class exercises ujwn the relation of Physical Cieogra- 
phy to History, with Dr. J. F. Jameson. Once urekly, second 
half-year, 
(c) History of Greece and Rome (Republic and Empire), with 
Dr. J. F. Jameson. Twice weekly, through the year 

— or — 
Outlines of European History. Freeman's General Sketch 
of European History will be used as a text-book, with constant 
reference to other authorities. Twice weekly, Uirough Uic year, 

3. Two Years' Course in History. 
FIRST year: 

Sources of Greek and Roman History. 
The first year's course in History is to l)e taken with Professor C. 
D. Morris, Dr. Warren, and Dr. Spickcr immediately ujwn 



• Fart of what fai caUed the P. H. E. course, required of all undergraduates, and com- 
prWsg Pbyaical Qcograpb7i Hiatory, and fingliab. 



entering the University and consists in the reading of ancient 
historians, — Herodotus, Thucydides, Livy, and Tadtus, — ^partly 
in original texts and partly in translations, with special reference 
to accuracy in interpretation and to historical style. Five times 
weekly, through the year, 

SECOND YEAR : 

Mediaeval Church and State. 
This will be a course with Dr. H. B. Adams in the study of the 
relations of the Church to the Roman, Frankish, and German 
Empires. The course will comprise lectures upon ecclesiastical 
institutions, reports upon assigned themes, and examinations 
upon Bryce's " Holy Roman Empire," Lea's " Studies in Church 
History," portions of Milman*s " Latin Christianity," and other 
authorities. Twice weekly, first half-year. 

The Italian Renaissance and the German Reformation. 
This is a continuation of the preceding course and is devoted to 
the study of the revival of learning, the history of the Italian 
Republics and their induence upon Europe, the relation of the 
German Reformation to Italian Humanism, the progress and 
results of the Reformation, fissays are to be written by the 
students in connection with this course and frequent oral exami- 
nations are held. Twice weekly, second half-year. 

History of France and England. 
This is a course with Dr. J. F. Jameson in the parallel study of the 
me<lia?val and modern history of these two countries. Such text- 
lx)oks as "The Student's Fnince" and Green's "Short History of 
England " are used by the class, and other reading is required in 
connection with assigned topics. Three times weekly, through the 
year. 

Note. — For the completion of the two years* course in History, individual 
examinations are required upon an extended course of private reading, 
especially recommended to each individual ; also the preparation of at least 
five historical essays, satisfactory in point of substance to the instructor in 
History, and, in point of style, to the instructor in English. 

3. Two Years' Course in Political Science. 

FIRST YEAR: 

Elements of Political Economy. 
A preliminary course of instruction with Dr. R. T. Ely comprising 
lectures, essays, and fre(|ucnt examinations upon assigned topics. 
The basis of class-work will be Laveleye's " Elements of Political 
Economy" and Cossa's "Guide to the Study of Political 
Economy," with select portions of the writings of John Stuart 
Mill and other economists. Five times weekly, first half-year. 

History of Political Economy. 
A more advanced course of lectures by Dr. Ely \\\yox\ the history of 
various economic systems, including a consideration of some of 
the contemiK)niry social problems in England and America. Five 
times iceekly, second half-year. 

second year: 
The English and American Constitutions. 
A coiir>e with Dr. Jameson in the study of the development and 
present forms of constitutional government in England and the 
United Stiitcs. Three times weekly, through the year. 

The Modern Stale System. 
A course of instruction with Dr. H. B. Adams upon International 
Relations, Mo;lcrn Treaties (including those of the United 
States) and Mo<lern Politics, preparatory to the study of Inter- 
national Law as embodied in Bluntschli's German Code. Twice 
weekly, through the year. 
Note. — The iirst year in Political Science is to follow the first year's course 
in Ilistorv and is taken in connection with the historicjil courses on Church 
and State; Renaissanc-e and Reformat it m; FraniHi and pjigland. In no case 
can two years' work either in History or Political Science be taken together 
in one vcar: but, in cases where onlv one vear can be devoted to these sub- 
jects, a lialf-ycar in History may i>c (combined with a half-year in Political 
Science. A year in History may also be combined with a year in Political 
Science. For the com2)letion of the full undergraduate boiu'se in Political 
Science a prescribed amount of private reading must be oflered. 
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WORK OF THE PAST YEAR, 1883-84. 



I. Seminary Work. 

A. American Institutions and Economics. 

The Seminary of Historical and Political Science has met regu- 
larly once a week for a session of two hours under the direction 
of Dr. H. B. Adams. Daring the past year, attention has been 
directed especially to the study of American Institutions and 
American Economics, with reference to specific topics suggested 
by the instructors in those departments of study. 

Among the original papers presented and discussed hy members of 
the Seminary are the following : The Seminary Method, by H. 
B. Adams; Christian Socialism, by R. T. Ely; £tienne Cal)et 
and his Icarian Community, by Albert Shaw (Doctor's thesis, 
1884) ; Virginia Institutions (three papers), by Edward Ingle ; 
Judicial Procedure among Bo>*8, by John Johnson ; State and 
Local Taxation in Kentucky, by Arthur Yager (Doctor's thesis, 
1884) ; Congressional Government, by Woodrow Wilson. 

B. American Colonial History, by Dr. H. B. Adams. 

An extra session of the Seminary, one hour a week through the 

year, has been devoted to the study of the sources of American 

Colonial Uistory and to the prosecution of certain lines of research 

suggested by the instructor. 

Attention was first called to the history of American discoveries 
and to early American cartogniphy. The first settlements of 
Virginia, of New England, and of other colonies were then investi- 
gated. Papers were prepared by students ui)on such subjects as 
the following: the Spaniards in Florida, the Swedes on the Dela- 
ware, the Economic Beginnings of Pennsj'lvania, the Institu- 
tional History of Pennsylvania, the Beginnings of Connecticut, 
the Institutions of Virginia, Maryland, California and the South- 
west, Oregon and the Northwest, et<?. Some of this Seminary 
work will be elaborated into studies suitable for publication. 
Particular attention was called by the instructor to the develop- 
ment of federal unity among the colonies. The phases of union 
before the Continental Congress were considered in detail, and 
some new lines of inquiry were pointed out. 

II. Historical and Political Science Association. 

In connection with the Seminary, which consists of graduate 
students devoting their chief attention to History and Economics 
in this University, is an Association including a few honorary and 
non-resident members, not directly connected with this institution. 

Among those who have addressed the Association during the past 
year are : Dr. 11. Von Hoist, on Slavery as an Institution ; James 
Bryce, M. P., on De Toctjuevi lie's Democracy in America ; Dr. 
Charles Gross, on the Guild Merchant, — an Introduction to 
American Municipal History ; Major J. W. Powell, Chief of the 
Ethnological Bureau, on Indian Institutions; Dr. E. Channing 
(Harvard), on Town and County Government; Dr. J. Royce 
(Harvard), on the Development of Society and Government in 
California. 

Among the original papers forwarded to the Association by non- 
resident members are: Indian Money in New England Civiliza- 
tion, by W. B. Weeden, and Town Government in Rhode Island, 
by W. E. Foster. 

III. Publications. 

Some of the principal papers presented to the Seminary or to 
the Historical and Political Science Association are published in 
the Johns Hopkins University Studies in Historical and Political 
Science, a monthly monographic journal, edited by Dr. H. B. 
Adams. The first volume, devoted to Local Institutions and com- 
prising 410 pages, was completed in October, 1883. 



The First Series is devoted, to " American Institutional History," 
more especially to forms of Local Government. A Second 
Series, devoted to Local Institutions and American £kx>nomic8 
is now in progress. Among the monogKijihs in this volume 
are Professor Hosmer's, on " Town Meetings " ; Professor Macy's, 
on " The la^titutional l^ginnings of a Western State (Iowa) " ; 
Dr. L. W. Wilhelm's "Old and New Towns in Maryland" ; Dr. 
R. T. Elys "Past and Present of Political Economy"; Dr. 
Henry Ciirter Adams's "Taxation in the United States, 1789-1816" 
(Dx'tor's thesis, J. H. U.) Many of the contributions to the 
Seminary and Association are published through other channels 
than the University Studies, c. flr., in the Proceedings of Histori- 
cal Societies, in the Magazine of American History, etc 

IV. Advanced and Collegiate Classes. 

Dr. H. B. Adams. 

1. Historical Development of International Law. 

An advanced coarse, three hours weekly, first half-year, introdnc- 
tory to the study of Bluntschli's Volkerrecht in the German text. 
The instructor lectured upon the beginnings of international life as 
illustrated in ancient and mediaeval history. He considered such 
topic^s as the inter-tribal and inter-municipal relations of the 
Orient ; the int«r-rounicipal institutions of the Greeks ; the in- 
ternational influence of Rome and of the Christian Church ; the 
Italian beginnings of modern international law ; and the rise of 
the state system. In connection with thb historical survey of the 
growth of internationalism, various special papers were presented 
by members of the class, upon such subjects as Carthaginian 
• treaties, the Roman municipal system, the municipal leagues of 
the middle ages, etc. In connection with the reading and expo- 
sition of Bluntschli's code, a great variety of pnictical qu<>stions 
pertaining to international politics were discussed by individuals, 
t. g,f France in the Tonijuin, the oi>ening' of China, the progress 
of Jai)an, the control of the Con;^o, international congresses and 
tribunals, the Panama Canal, the Monroe doctrine, etc. 

2. The Old German Empire and the Rise of Prassia. 

This was an advanced course, three hours a week, second half- 
year, after the conclusion of the course on International Law. 

Lectures were given upon mediaeval Grermany, the origin and 
development of Prussia, its territorial and dynastic history, its 
relation to the break-up of mediaeval unity and to the re-consti- 
tution of Germany. The course was designed to be introductory 
to the study of European Constitutions and Continental Politics, 
which subjects will be pursued during the next academic year. 
In connection with the lectures, oral examinations were instituted 
upon general topics of European history, which practical exer- 
cises will be continued diu*ing the coming year. 

3. The Beginnings of Church and State. 

An undergraduate course, twice a week, first half-year. The course 
consisted of lei'tures by the instructor and oral reports by members 
of the class, in which exercises ten graduate students participated. 
The instructor considered the origin and spread of Christianity, 
its relations to the Roman empire and the Germanic peoples; 
the origin and growth of ecclesiastical institutions, — bishops, 
presbyters, s\Tiods, councils, etc. ; the history of the papacy in 
the middle ages; and the Holy Roman Empire. The students 
prepared essays and reports upon topics connected with the course 
and were examined upon the lectures, together with certain pre- 
scribed authors, — Bryce, portions of Gibbon, Milman, and Ploetz*8 
P^jitome. 

4. The Italian Renaissance. 

A continuation of the above undergraduate course, two hours a week, 
second half-year. The course consisted chiefly of lectures upon 
the history of the Italian republics, the revival of learning and 
of art, and the relations of Italian to European history. Beading 
was required in such authors as Burckhaidt, SymondS) Griming 
and Hal lam; reports were prepared upon assigned topics. 
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6. Introdoctory Historical Course. 

Twelve lectures to undergraduates entering upon the course in 
Ph3rsical Geography, History, and English. 

Dr. el T. Ely. 

6. Advanced Coarse in Political Economy. 
This coarse, three hoars weekly, throaghoat the year, consisted 
of class-lectares, stadent-lectures, and occasional special lectures. 
The suhjects to which particular attention was devotcfl were as 
follows: The Historical Development of Economic Theory ; the 
Fundamental Principles of Political Economy, includhig, defini- 
tions; Production; Value and Price; Distribution and Con- 
sumption; the means of Transportation and Communication; 
Free Trade and Protection; Social Movements in America. 
Each student read a paper on some phase of economic history 
and a number of essays were prepared on the History of Political 
Economy in the United States. A paper was also read on Taxa- 
tion in Baltimore, and a careful study of Taxation in Pennsyl- 
vania has been begun. An essay on "Icaria, a chapter in the 
History of American Communism," was prepared and part of it 
read before the class. This essay by Dr. Albert Shaw is now in 
press and will be published in book-form by Messrs. G. P. I*ut- 
nam's Sons. 

t. Minor Coarse in Political Economy. 

The first part of this course consisted of lectures on the Elements of 
Political Economy and a careful study of John Stuart Mill's 
Principles of Political Economy, with frequent reference to 
Walker's "Political Economy," and other works. The second 
part consisted of lectures on Historical Systems of Political 
Economy. At least two papers were pre[)ared and read Ly each 
member of the class. A few of the subjects treated were as fol- 
lows: The Wage-Fund Theory; Trades Unions and Strikes ; The 
Internal Revenue of the United States ; the Income Tax ; Com- 



munistic Experiments in the United States ; The Independent 
Treasury System of the United States ; the Theory of Value. 

Dr. J. F. Jameson. 

8. History of England and France. 

This course, three hours weekly throughout the year, formed, with 
Dr. Adams's undergraduate work, the minor course in History. 
Green's England and Masson's Guizot's France were used as 
text-books. The recitations were accompanied by informal lec- 
tures. Reports upon topics, specially assigned, and studied under 
the direction of the instructor, were made. A<lditional reading 
in the standard authors was required. Formal lectures brought 
the course down to the present time. 

9. History of Greece and Rome. 

Twice weekly throughout the year. Text-books were used, informal 
and occasionally formal lectures were given, and selected topics 
were reported upon. 

10. English Constitutional History. 

Once a week. Stubbs' " Select Charters and other Documents illus- 
trative of English Constitutional History " was used ; the period 
studied was that from 10G6 to 121(5, special attention being paid 
to the development of the principles established by Magna Charta. 

11. Physical Geography. 

Lectures on the relations of Physical Geography to History (with 
siMicial refcreniie to Greece and Italy) were given once a week, 
lieginning in January. 

Courses of pablic lectares were also given in Hopkins Hall : — on 
the Relation of History and Politics, by Professor H. von Holst, 
of the University of Freibarg, and on the Study of Roman Legal 
History, by Professor James Beyge, of the University of Oxford. 



PHILOSOPHICAL COURSES. 



PROGRAMME FOR 1884-85. 



A. For Advanced and Special Students. 

PSYCHOLOGY AND PEDAGOGICS. 

PBorssBOB G. Stanley Hall will direct the studies of all 
advanced students who wish to take up the study of Psychology 
or Pedagogy upon the following plan. 

1. He will lecture twice a week in the Biological Laboratory on 
Psycho- Physiology. Though in the main, a continuation of the 
course begun in February, 1884, these lectures will be open to 
other graduate studeuts who have heard Professor Martin's course 
in animal physiology or done work elsewhere which can be accepted 
as its equivalent. 

Beginning with compound reflex-action and instinct in animals, such 
topics as memory, aHSOciation of ideas, attention, volition and feeling in 
their morbid and normal forms will be diflcusscd as far as possible on a 
physiological basis. The contributions of jwycho- anil neuro-pathology 
to the understanding of the normal function and histology of the 
ccrebro-spinal nervous system will receive special attention. In con- 
nexion with this part of the course demonntrative and olK»ervational 
exereifles in human neurolog>' will be oflTered to those who desire them. 
The psychology and pathology of itpeech and writing will be illustrated. 
The psychological parts of anthropology, the evolution of the ^Mychic 
fiiculties in children and in the race, etc., will be summarized and will 
introdooe the psychology of national and other comprehensive systems 



of o])inion and thought. In short, the endeavor will be to give as 

briefly as {K)ssible a general survey of the vast field of modern scientific 

]>Hych()log>', with such details, demonstrations and illustrations as the 

time will i>crmit. 
This course is intended : 

For thoHC who desire to carry on the study of biology by experimental 
methods into the study of the psychic functions of animals and man : 

For those intending to give attention to the study of psychiatric medi- 
cine : 

For tliose interested in medical jurisprudence or in linguistic psycho- 
physics : 

For special students of philosophy. 

2. He will encourage and direct Psycho-Physic research with 
carefully selected original themes approved by him, with a view 
apart from results, to the educational significance of these methods 
as a field of applied logic. 

3. He will lecture once weekly on the History of Modern Philo- 
sophical and Educational Ideas, beginning with the scholastic 
period. 

The views of representative modern philosophers will be sketched ; and, 
as the basis of educational ideas necessitates a broader survey, selected 
chapters from the history of science, medicine, and belief will be added. 
In tracing the application of these to education in the broader and 
higher sense, such topics will Ik* cUscusmhI as e. g., the organization and 
operation of learned societies and scientific and other alcademies; the 
constitution and methods and history of European universities from the 
Benaissance ; the educational value of philosophical systems ; profes- 
sional schools of law, medicine, theology, technological and industrial 
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schools ; the French, English, Gremian, and American scliool and college 
system in their method and idea; the development and nature of student 
life; history and theory of examinations and degrees and academic festi- 
vals and traditions; special methods and problems of pedagogics at the 
present time. 
These lectures are especially designed to serve : 
Those graduate students desiring to betx)me teachers or professors : 
Students of history, and more particularly of philosophical and etluca- 

tional opinion and method or those intending to plead or preach : 
Those intending to teach philo8oi)hy. 

4. Ue will hold a weekly conference daring a part of the yenr 
at which others whose names are to be announced later will 
assist. 

5. In connection with the work of the above courses, rooms, appa- 
ratus, and books are to be provided, and bibliographies of a special 
and descriptive kind will be printed as guides to reading and 
reference. 

HISTORY OF PHILOSOPHY AND ETHICS. 

Professor O. S. Morris will give the following courses : 

1. Lectures on the History of Philosophy in Greece. 

Tviice, weekly J first fudf-year. 

Topics involved : — 

The beginnings of science. Anticipations of the modem doctrine of 
development. Establishment of elementary conceptions of physical 
science. First application of mathematical conceptions to the compre- 
hension of the universe. Beginnings of abstract speculation. First 
successful development of concrete or substantial idealism, including 
science of method (logic), and philosophy of nature, man, the State, 
art, and education. Systems of practical philosophy. 

2. Ethics, or the Science of Man. 

Two lectures weekly , first half-year. 
A consideration of the foundations and content of ethical science, 
together with an historical survey. 

Topics involved : — 

The difTerent forms of science. Relation of ethics to anthroix)logy, 
physiology, and psychology. The distinction and the concrete unity of 
body, soul, and spirit. Ethics proper, the science of man as practical 
intelligence. Man prefigured in nature. Self-consciousness. Its rela- 
tion to animal instinct. Its realization in the monil organisms of 
family, State, and religion. Coascience. WilL The good of man : 
JIappiness or pleasure? Character. The system of virtues and duties. 
The types of ethioil opinion, as illustrated in the ancient and modern 
history of philosophy. 

8. Professor Morris will further be prepared, according as the 
demands or needs of students may require, to lecture on the lessons 
of Modern Philosophy, the philosophy of the State (with special 
reference to Aristotle, Hobbes, Hegel, and Spencer), or •' Keal • 
Logic " (** Metaphysics," — with special reference to Aristotle, 
Leibnitz, and later German Philosophers). 

Books of Reference. 

COURSB I :— 1. Miillach, EragmenUa Phtiosophorum Graecorum ;— 2. Bitter ct Preller, 
HUioria Philosophic Graeeo-Romana ex/ontium loci* eontexta; — 3. The works of Plato and 
Aristotle ;— 4. E. Zeller, Gesehiehte der griechisehen Philotophie^ {Oerman and English 
translation) ;—ii. XJeheTweg^ History of Philosophy, To'. /;— 6. Voack, Philosophie-gesehieht' 
liehes Lexiton ;—7, Numerous monographs on special topics (lo be found in the Librarj 
of the UniTersity and in the Peabody Library ) 

CourskII:— 1. I. H. Fichte, System der Eihik^ 1 Band: GeschiehU der Ethik;^2. H. 
Sidgwick, Historical Article on *' Ethics," Encyclopaedia Brit«nnica,9th edition;— 3. Aris- 
totle, yicomaehean Ethics;— 4, Martensen, Christian Ethics;— S, Spinoza, Bthica; — 6. 
Bishop Butler, Sermons;—!. Kant, Ethical Works;— %, Fichte, Works;— 9. Uegel, PhUos- 
ophie des Geistes;— 10, J. S. MiU, UiPitarianism ;—U. H. Spencer, Data qf Ethics ;— 12. II. 
Sidgwick, Methods qf Ethics;— IZ. F. U. Bradley, Ethical Studies;— U. T. U. Green, Pro- 
Ugomena to Ethics, 



B. Course Required of all Matriculated Students. 

This course will comprise 6ve hoars per week throogboat the 
year, and includes Logic, Ethics, and Psychology (hence known as 
the L. E. P. Course). A special instructor will be appointed to 
assist under Dr. Hall's direction in this work, which will consist of 
lectures, recitations, themes, epitomes, etc. These snbjects will be 
taken up in the following order. 

1. Inductive and Deductive Logic. 

Text-bwokfl : Fowler, with references to Jevons, Mill, Venn, Sigwart, and 
Wundt. 

2. General Psychology. 

Text-books : Sully's Psychology in selections, with references to Porter, 
Ryland, Carpenter. 

3. Positive and Practical Ethics. 

This part of the counie will be taught in part by lectures and will com- 
prise suc*h t4)pio8 as mental and physical regimen and hygiene, methods 
and general ends of study, the needs and sanctions of positive personal 
convictions and purposes in the conduct of the understanding and of 
life, mental self-knowledge as opix)sed to self-consciousness, and the 
utilization of individual ex|>erience in self-education, social ethics, need 
of religious sentiments for the maturity and sanity of conscience, etc. 

Books of reference: Maurice's Social Morality, Grotc's Treatise on the Moral Ideals^ 
Wiittke's History of Christian Ethics, WayUnd's Moral Philosophy, Calderwood's Moral 
Science. 

4. In addition to the above required courses, a series of lectures 
will be given by Dr. Hall, during the latter part of the year 
intended at once to conclude matriculate and introduce advanced 
study of philosophy. 



WORK OF THE PAST YEAR, 1883-84. 



Philosophy. 

Professor G. Stanley Hall lectured twice a week through 
the second half-year on Psycho-physics. 

The course was mainly devoted to the physiology of the senses, 
cerebro-spinal localization and attention, as introductory to a 
courjjc on iwycholojjfv, beginning with instinct, during the coming 
year. Demonstration work was done and courses of reading 
l>osted. 

Six advanced students engaged in special investigations in the 
room set apart for psycho-physic research and results were obtained 
that will be publiahed later. 

Dr. Hall lectured twice a week on psychological ethics, mainly 
historical, beginning with ethical conceptions and theories of the 
Greeks and concluding with Kant, and considerable attention was 
given to inductive methods of studying ethical problems. 

He also gave twelve lectures to the matriculate students oa 
Mental Hygiene. 

Professor G. S. Morris gave during the 6rst half-year : 

1. A course of three lectures weekly on the History of Philos- 
ophy in Germany, with special reference to the movement from 

Kant to Elegel. 

The beginnings and the general character of the history of modem 
philosophy were first briefly sketched ; the doctrines of Descartes, 
Spinoza, and Leibnitz were descril)ed in greater detail ; and then* 
after a summary account of the philosophical situation in Ger- 
many prior to Kant, the doctrines of Kant were analyzed, with 
special reference to the imity of the three OriUqum, and to the 
comprehension of the fundamental problems of pbilotophy, as 
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anew presented by Kant, (1) in the light of the results of ancient 
philosophy, and (2) with reference to the furtlier treatment of 
these problems by the successors of Kant. This course was 
designed for advanced students. 

2. A Seminary course, for the most advanced stodents only, was 
condacted, the subject of study being Spinoza's Ethics, The work 
In this coarse was restricted especially to the first, second, and fifth 
parts of Spinoza's masterpiece. 

The object of the study was to attain an exact knowledge of the 
nature of Spinoza's fundamental conceptions and of his method, 
to estimate their value and hignificiince in the light of the larger 
historic results of philo.4ophic inquiry, and, in some measure, to 
consider their relation to the fundamental conceptions of mo:lern 
science. In accordance with the Seminary method, the different 
members of the class by turns took the lead in the analytic expo- 
sition of the text and criticism of the argument. 

8. An oatiine of the general History of Philosophy, both ancient 
and modern, was given in a series of two lectures weekly, through- 
oat the first half-year. 

This was intended for undergraduates and others desiring to take 
advantage of such a course. Members of the L. E. P. course were 
re(|uired to listen to and be examined on twelve lectures relating 
to modem philosophers. 



4. A coarse of four public lectnres on the Philosophy of Social 
Relations, was also given by Professor Morris. 

Ma. G. S. Pbirce gave a coarse of lectures in Mathematical 
Logic, twice weekly through the year ; a course in Philosophical 
Terminology, weekly during the first half-year ; and a course in 
Probabilities, twice weekly during the second half-year. 

He also guided a company of students in studying the psychol- 
ogy of great men. 

Mr. Harris gave an elementary course in Logic during the 
first half year and a course in Practical Ethics during the second 
half-year. 

Two public lectures on the Religious Aspect of Philosophy 
were given by Dr. Josiah Royce, of Harvard College. 

A course of lectures upon educational topics was given on 
Saturday mornings to a company of about eighty graduate students 
who were preparing themselves for the work of teachers in colleges 
and high schools. Lectures were given by President Oilman, 
Professors Gildersleeve, Remsen, Martin, Hall, Doctors Adams 
and Wood, and Mr. Peirce. 



CONFERRING OF DEGREES 



OTTJISrE 5, 1884- 



The Commencement exercises of the Johns Hopkins University 
took place on Thursday, June 6, 1884. The ceremonies were 
attended by a large company, consisting of the trustees and iu- 
Btructors of the University, and the friends of the graduates. 

An address to the graduates was made by President Oilman. 
In this he considered the attitude which the young men should 
take in respect to Education, Politics, and Religion. 

Professor C. D. Morris, on behalf of the Board of Collegiate 
Advisers, presented the candidates for the degree of Bachelor of 
Arts, and that degree was conferred on the persons named in the 
following list. 

The candidates for the degree of Doctor of Philosophy were 
presented by the heads of the respective departments of study on 
behalf of the Board of University Studies, and the degree was con- 
ferred on the persons named in the following list. 

After the close of the exercises in Hopkins Hall, there was a 
social assembly of the graduates and their friends in the new 
Gjmnasium. 

I>octora of PhUoMophy. 

Herbert William Conn, of Fitchburg. Massachusetts, A. B., 
Boston University, 1881. His principal subject has been Animal 
Morphology, the subsidiary, Animal Physiology and Histology. 
His thesis on the "Life-History of Thalassema Milliia " lias 
received one of the Walker prizes of the Boston Society of Natu- 
ral JHstory. 

Ellert William Davis, of Oconomowoc, Wisconsin, 8. B., 
University of Wisconsin, 1879. His prinn'pnl subject has been 
Mathematics, the subordinate, Physics. He submitted a thesis on 
the ** Parametric Representation of Curves." 

David Talbott Dat, of Baltimore, A. B., Johns Hopkins 
Universitj, 1881. His principal subject has been Chemistry, the 



subordinate, Physics. He submitted a thesis on the " Changes 
effected by Heat in the constitution of Ethylene." 

JouN Dewey, of Burlington, Vermont, A. B., University of 
Vermont, 1879. His principal study has been Philosophy, the 
subsidiary. Political Science. He submitted a thesis on the 
Psychology of Kant. 

James Reynolds Duggan, of Macon, Georgia, A. B., Mercer 
University, 1877, and M. D., Jefferson Medical College, 1879. 
His principal subject has been Chemistry, the subordinate, Bi- 
ology. He submitted a thesis on '' Fermentation." 

William Henry Howell, of Bultimore, A. B., Johns Hop- 
kins University, 1881. His principal subject has been Animal 
Physiology and Histology, the subordinate. Chemistry. He sub- 
mitted a thesis entitled " Experiments upon the Blood and Lymph 
of the Terrapin, and the origin of the Fibrin formed in Coagulation. 

Hans CarlGuntaer von Jaoemann, of Nanmburg, Germany, 
a graduate of the Nnumburg Gymnasium His principal subject 
has been the Romance Languages, the subordinate, English and 
Gernnin. He submitted a thesis on the "Anglo-Norman Vowel 
System in its relations to the Norman words in English." 

Kdwakd EIarrison Reiser, of Allentown, Pa., B. S., Swarth- 
more College, 1880. His principal study has been Chemistry, 
the subordinate, Physics. His thesis was on "The Existence ojf 
Active Oxygen." 

Arthur Lalanne Kimball, of Plainfield, N. J., A B., Prince- 
ton College, 18»1. His principal subject has beeu Physics, the 
subsidiary. Mathematics. He submitted a thesis on the '' Value 
of the 13. A. Unit of Electrical Resistance in Absolute Meusure." 

Henry Leslie Okborn, of Madison. N. J., A. B., Weslcyan 
University. 1878 His principal subject has been Animal Mor- 
phology, the subsidiary. Animal Physiology and Histology. His 
thesis on "The Gill in sume forms of Prosobranchiate Mollnsca" 
has already been printed in the Studies from the Biological 
Laboratory. 
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Charles Albert Perkins, of Ware, Mass., A. B., Williams 
College, 1879. His priucipal subject has l/een Physics, the 
sabordinate, Chemistry. He sabmittcd a thesis od the ''Variation 
of the Magnetic Permeability of Nickel at different temperatares." 

Albert Shaw, of Grinnell, Iowa, A. B., Iowa College, 1879. 
His principal study has been History, the subordinate, Political 

Science. His thesis entitled *^ £tienne Cabet and the Icarian 
Community,'' is to be published in book-form by G. P. Putnam's 
Sons, New York. 

Henry Newlin Stokes, of Moorestown, N. J., S. B., Haver- 
ford College, 1878 Uis priucipal subject has been Chemistry, the 
subsidiary, Animal Physiology and Histology. His thesis was on 
"The nature of the Sulphinide obtained by oxidizing a-Naphtha- 
lene-sulphamide. 

Lewis Webb Wilhelm, of Baltimore, A. B., Johns Hopkins 
University, 18S0. Uis principal subject has been History, the 
subordinate. Political Science. His thesis, entitled " Sir George 
Calvert, Baron of Baltimore," has been read before the Maryland 
Historical Society, and accepted for publication. 

Arthur Yager, of Georgetown, Ky., A. B., Georgetown Col- 
lege, 1879. His principal snljject has been History, the sub- 
sidiary, Political Science. He submitted a thesis on " State and 
Local Taxation in Kentucky." 



(ir.) 



Bachelors of A rts» 



Albert Clayton Applegabth, of Baltimore, a former student 
of the City College. 

Principal Studies : Chemistry and History ; — German, Mathe- 
matics, and Political Economy. 

Charles Walter Artz, of Hagerstown, Maryland, who pur- 
sned his preliminary studies under Mr. J. T. Carlile. 

Principal Studies : German and Political Science ; — Physics, 
History, French, and English. 

Walter Bliss Canfield, of Baltimore, who pursued prepara- 
tory studies under Mr G. G. Carey. 

Principal Studies : History and Political Economy, and Latin ; 
— French, Greek, and Chemistry. 

George Gibson Carey, Jr., of Baltimore, who pursued his 
preliminary studies with Mr. G. G. Carey. 

Principal Studies : History and Political Economy, and Latin ; 
— Physics, German, and French. 

William Kennedy Cromwell, of Baltimore County, who 
pursued preparatory studies with Mr. H. W. Luckett. 

Principal Studies : History and Political Economy, and Ger- 
man ; — Chemistry, Latin, and French. 

Charles William Rammelsberg Crum, of Jefferson, Mary- 
land, a former student of Franklin and Marshall College. 

Principal Studies: Mathematics and Physics; — English, French, 
and German. 

Harry Friedenwald, of Baltimore, a former student of the 
City College. 

Principal Studies : Biology and Chemistry ; — French, Philoso- 
phy, and Physics, with English and History. 

William Lindsay Glenn, of Baltimore, who pursued his 
preliminary studies under Mr. G. G. Carey. 

Principal Studies: Latin and Greek; — French and Physics, 
with English, Ethics, and History. 

John Hinkley, of Baltimore, who pursued preparatory studies 
with Mr. G. G. Carey. 



Principal Studies: History and Political EcoDomy, and Latin; 
— German, French, Chemistry, and Physics. 

Charles Howard Howard, of Baltimore, who pursued his 
preliminary studies with Mr. W. 8. Marston. 

Principal Studies: History and Political Science, and Greek; — 
Physics, Latin, and Logic, with English and Ethics. 

John Peering Lord, Jr., of Baltimore, who parsaed pre« 
paratory studies with Mr. M. A. Newell. 

Principal Studies: History and Political Economy, and Latin; 
— Physics, French, and German. 

Jere Williams Lord, of Baltimore, who parsaed preparatory 
studies under Mr. M. A. Newell. 

Principal Studies: Bi(}logy and Chemistry ; — Physics, English, 
and P'rench, with Logic, Ethics, and Psychology. 

William Patrick Lyons, of Baltimore, a former student of 
Loyola College. 

Principal Studies : French and History ; — ^Latin, Philosophy, 
Physics, and German. 

Edgar George Miller, Jr., of Baltimore, who parsaed hia 
preliminary studies under Mr. L. V. Tuttle. 

Principal Studies: History and Political Economy, and Ger- 
man ; — Latin, Greek, Physics, and Chemistry. 

William Ridgely Orndobff, of Baltimore, a gradaate of 
the City College in 1881. 

Principal Studies: Chemistry and German; — French and 
Physics, Logic and Psychology, English and History. 

George Dobbin Penniman, of Howard County, a former 

student of the City College. 

Principal Studies : History, Philosophy, and German ; — French, 

Latin, and Physics. 

William H. Perkins, of Baltimore, who parsaed preparatory 
studies with Mr. W. S. Marston. 

Principal Studies : Mathematics and French ; — Latin, German, 

and Physics. 

George Clement Stokes, Jr., of Govanstown, Maryland, who 
pursued his preliminary studies with Dr. J. C. M. Merillat. 

Principal Studies : History and Political Science, and German ; 
— Physics and Latin, Logic, Ethics, and Psychology. 

William Jones Tuomas, of Baltimore, a former gtadent of 
Randolph Macon College. 
Principal Studies : Mathematics and History ; — German, 

Latin, and Physics. 

William Ferdinand Walz, of Baltimore, a gradaate of the 

City College in 1881. 

Principal Studies: Greek and Latin; — French, Chemistry, and 
History. 

Frederick Henry Wilkens, of Baltimore, who parsaed his 
preliminary studies under Mr. B. M. Lamb. 

Principal Studies: Greek and Latin; — German, English, and 
Chemistry, with History and Ethics. 

George Wish art Edmond, of Portland, Maine, a former 
student of Amherst College.* 

Charles Howard Shinn, of San Francisco, Callforoia, a 
former student of the University of California.* 
(«) 

*Oii these two gentlemen, who bad punned studies here, the Romrd of Collcglste 
Advisers recumniended that the degree should be conferred extra ordAMm^ alDce th« 
Board had »atuiractury evidence of their good attaiumeuts in many branches of a liberal 
education. 
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NOTES AND COMMUNICATIONS. 



MATHEMATICS. 

Equations in Matrices. By J. J. Stlvkbtbr. 

[Extract of a letter from Professor Sylvester to Dr. F. Franklin]. 

I have been lately considering the subject of ecjuations in matrices. Sir 
William Hamilton in his "Lectures on Quaternions" has treated the case 
of what I call unilateral equations of the form %* -\- pz -\- q^= ^y or i* -\- xp 
+ ^ = 0, where we may, if we please, regard j, /», q as general matrices of the 
second order. He has found there are six solutions, which may \ye obtained 
by the solution of an ordinary cubic equation. In a paper now in print and 
which will probably appear in the May number of the Philoaophieal Magck- 
nnty I have discussed by my own methods the general unilateral equation, 
say 

where x, Pfq,. .1, are quaternions or matrices of the second order, and have 
shont-n, by a method satisfactory if not absolutely rigorous, that the number 
of solutions is (•/■ — tJ -^-u^ that is to say, the nearest sui)erior integer to the 
general maximum number of roots (u*) divided by the augmented degree 

But after I had done this it occurred to me that there were multitudinous 
fiiiling cases of which neither Hamilton nor myself had taken account, as 
ex, gr. 3* -{- px = 0, besides the solutions j = 0, z = — p, will admit of a solu- 
tion containing an arbitrary constant, I think ; but that is a matter which I 
shall have to look further into before committing myself to a positive asser- 
tion about it. I have only had time to pass in review the more elementary 
case of a unilateral simple equation, say jxc = 9, where p, q are matric^ of 
any order u. 

If p is non-vacuous there is one solution, viz.; x = p—^q; but suppose p is 
vacuous : what is the condition that the equation may be soluble ? 

1®. Suppose q=0, p being vacuous has for its identical equation pP=^ 0, 
and consequently we may make x = AP where A is an arbitrary constant. 

2^. Suppose q is finite and that x = r is one solution, then obviously the 
general solution is i = r + AP. 

We have now to inquire what is the condition that r may exist. I find 
from the mere fact of x being indeterminate (and confirm the result by 
another order of considerations) that the determinant of 9 -f" ^^P must vanish 

identically ; so that for instance when p, q are of the second order and . ^^ 

are the parametera to the corpus (p, q)y we must have when d= 0, which is 
implied in the vacuity of p, /= and ^ = 0. The first of these conditions is 
known d priori immediately from my third law of motion ; but not so, without 
introducing a slight intervening step, the intermediate one (I mean the 
connective to d and/, viz.) e-=0. 

So in general in order that px + 9 = may be soluble, t. c. in order that 
pr'^q where p is simply vacuous may be ActiuU and not Ideal, 7 must satisfy as 
many conditions as there are units in the order of p or 9, all implied in the fact 
that the determinant to p -f- ?qt where A is an arbitrary constant, vanishes 
identically. When these conditions are satisfied p— ^q becomes actual but 
indeterminate. (This, by the way, shows the disadvantage of calling a txicuous 
matrix indeterminate^ as was done in the infancy of the theory by Cayley 
and Clififord — for we want this word as you see to signify a combination of 
the inverse of a vacuous matrix with another which takes the combination 
out of the ideal sphere and makes it actual). 

So in general in order that p- ^9 where p is a null of the ?th order (1. e. 
where all the (t -f" l)th but not all the ith minors of p are zero) shall be an 
actual (although indeterminate) matrix, it is necessary and sufficient that 
p -f- ^, where A is arbitrary, shall be a null of the same (tth) order. What 
will be the degree of indeterminateness in p— '9, t. e. how many arbitrary 
constants are contained in the value of x which satisfies the equation pz =: 
remains to be considered. 

The law as to the conditions is an immediate corollary to my third law 
of motion, for if pj = 9 then p -^ ?.qz= p (1 + ?.x) ; consequently p-\-^9^ 
whatever A may be, must have at least as high a degree of nullitv as p. 
Q. E. D. " 

Oxford, April 12, 1884. 



Note on Peirce's Linear Associative Algebra. By 
A. Cayley. 

I find that to the double systems given by Peirce, viz., 
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should be joined 



(h) x' 


X 


y 


X 


y 


^1 




1 





X 


y 


(</,) X \ X 





y 


y 






(r.) X 

y 


X 

y 


_y_ 






To show that this is really distinct from (6f), observe that starting from 
(6,) and writing z=ax + %, we have *• = a«x« + aP(xy + yx) -|- /5«^« = a*x 
+ a%, = a{ax + /?y) : whence in (6«), z = x-\-fiy, P arbitrary, is the only 
idempotent symbol, and y is the only nilpotent symbol. And z havin;? this 
value = J + ,%, we have 2* = «, «y=y, y«=0, y*=0; viz., in (6i) intro- 
ducing the general symbol z in place of z, the system in 2, y retains its original 
form ; that is, we cannot in anywise transform (6f) into (c/t). I have further 
considered the question in a paper communicated to the London Mathe- 
matical Society but not yet published. 
Cambridge, England, May 12, 1884. 



On the Equations which determine the Axes of a 
Quadric Surface. By W. E. Story. 

[AlMtract of a communication to the UniTersity Mathematical Society, May 21, 1884]. 

If «i, fit, Mj, . . . , tin are homogeneous point (or tangential) coordinates in 
an (n — l)-fold space, and 

Q„H = 2i2fc^**'*»'^**= ^ (&» = hid) 

is the equation of the absolute, where the summation extends to all integral 
values of i and it from 1 to n, inclusive ; the coordinates of the centres (or 
principal sections) of the quadric surface whose equation is 

Puu = ^l^i^nutu^h = (oik =■ oki) 

are determined by the equations 

( 1 ) 2i^»**'< = ^Si***"* > 

being n equations corresponding to the values A: = 1, 2, 3, . . . , n respectively, 
in which X is a parameter whose value is determined by the condition that 
equations (1) shall be coexistent for some set of values of the it's, t. e. by the 
vanishing of the determinaht of the n-th order whose constituents are 
aik — ^61*. Let 

then Qpw = is the condition that the two points (or planes) v and ir shall 
be mutually perpendicular and Qt^rQwr — QrrQKtr=0 is the condition that 
the lines joining the points vw and ar reeiKJctively (or the intersections of 
the planes rw and m- respectively) shall be mutually perpendicular. Now 
let fly t'l, tf, . . . , t>« and v, ir,, vt, ..., Wi» be any two different sets of solutions 
of equations (1), so that fi and v are different, then 

(2) 2,-atJtr,' = fi^fiikVt , XidOiVi = vXfiikVH ; 

operating on the first set of these equations with ^f^vft and on the second set 
with ^i^vk we obtain, on account of the symmetry of Pw and Qney 

(3) Pr^ = fiQrwy Pvte=vQ^, 

and hence, since fi and v are different, 

(4) Pnr=0, Qnt=0, 

t. e. any two different centres (or principal sections) of a quadric are mutually 
perpendicular. The axes of a quadric are the lines joining the centres (or 
intersections of the principal sections), and if r, it, ff, r are centres (or prin- 
cipal sections) of which at least three are different, we have, by (4), 

QnrQ^'-QcrQ»cc=Oy 

t. e. any two axes of a quadric are mutually perpendicular. 
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Some Remarks on Unicursal Curves. By E. W. Davis. 

[Read at a meetiag of the University Mathematical Society, March 1», 1881]. 

If from the equation of any unicursal curve 

xi : Jt : J'J=/i(^, 1) :/f('', 1) :/»(?•, 1), 
we attempt to find an expression for a we shall tind that it takes the form 

~~ ff(jfl-'f/3)' 

where the ^s are rational homogeneous functions. 

If the order of the unicursal curve u is n and that of the highest of the 
^s m, then the curve 9i — M%i or ^ intersects u in mn points ; but as each 
value of A determines but one point on u it must be that mn — 1 of these 
points are the same for all values of u and are among the intersections of ^i 
and 9s. 

If u has double points these must be among the fixed points and the two 
intersections at the double point will only count fur one in the determina- 
tion of 9. 

We may say that one intersection has been absorbed by the double point. 
A triple point would absorb two intersections, an r-fold point r — 1 inter- 
sections^ but we shall assume that in general a unicursal has no multiple 
points of higher order than the second, an assumption which we shall see 
to be perfectly justifiable. If then a curve is unicursal it is always possible 
to piuH curves through all its double points and have the curves determined, 
but no more than determined by their intersections with the unicursal curve. 



Suppose u has ^j D double points, then we have 



(1) 



2 
nm +2>_ ^ , 



which says that the intersections of u and 0, less the number of intersections 
abtjorbed by the double points of u, is equal to the number of points needed 
to determine 9. 

But further, ^ must be of an order sufficiently high to pass through all 
these double points and yet not be completely determined, t. e., 



(2) 



» — 1 .n — 2 m.w-f-3 



If we solve (1) for m we find 



m = 



2n 



2 



d=Jl/l + 8A 



which shows that 2> cannot be negative and must be of the form 



2 



This gives m = » — 1 + ^* and n — 2 — k. 

For the first value of i», k must be zero unless n =1 1 or 2, since if a curve 

of the mth order intersect one of the nth order (m ^n) in mn 



points^ the remaining 



»— l.n — 2 



2 



points of intersection are completely 



determined. And for the second value of m, k must also be zero, as the 
addition of (1) and (2) shows that m> n — 3. 

If u break up it must do so in such a way as not to increase the number 
of doable points. It cannot therefore break up all into curves of zero 
deficiency, (conies and right lines). All the curves into which it breaks up 
will be of order ^ m, except in the one case where « = » — 2, and u breaks 
ap into a curve of order (n — 1) and a right line which would necessitate ^ 
meeting the line inn — l = m-f-l jwints. Any such curve of order k l)eing 

jt I ^k 2 

met bj f in faJk ^ points will have all of its intersections with 

f completely determined. 

For instance, suppose that a curve of the 5th order breaks up into a conic 
and a cubic. A second cubic passing through the six intersections of the 
conic and cubic will meet the first cubic in three rcmiiining points, any two 
of which determine the third; or a qujirtic passing through the six inter- 
aections of conic and cubic will meet the cubic in six additional points of 
which only five can be taken at random. 

If 11 has multiple points of a higher order than the second, we can use the 
asme construction if through each r-fold point of u we pass r — 1 times. 
For in so doing it intersects i^r.r — 1 times as it would in passing through 

-1— double points on ti, and upon ^ are imposed 

r— l.r — 2 , , r.r — 1 

-|- r — 1 = . 

2 ' 2 



conditions, the same as would be imposed by passing through — — double 

points on u. 

Other constructions are allowable however. Thus, if u has an (n — 1)- 
fold point we may take for ^ a line through the (n — I)-fold point and 
meeting the curve besides in one variable point. Again if u is of order 2a 
and has 3 n-fold points and one (n — l)-fold point or is of order 2n-|- 1 and 
has 3 n-fold points and one (n -|~ l)-fold point, it will have sero deficiency, 
and we may take for ^ a conic |)assing through these four multiple points 
and meeting u in yet one other point. 

Again, we may if there are multiple points of higher order than the second 
always take for ^ a curve of order n — 3 passing through one of these multi- 
ple points of order t^t — 2 times and througl^ the rest r — 1 times. The 

simplest case of this is when we have a triple point and 5 3 

double points. 

An examination of curves to the 12th order inclusive showed these to be 
the only ways in which we could take ^ for those curves and rendered it 
exceedingly probable that no other solution was possible for any plane curves 
whatsoever. The general proof would require us to show that. 

Given 2 < m < » — 3, 

2(r.r — l) = n— l.n--2, 

«-»/ i\ TO . m-f- 3 
2(r— I) = mn ^ , 

that then the number of r*s > - * 1, 

or 2''> »»» — !• 
It was noticed that when we came to curves of the lOth order certain 
arrangements of multiple {mints appeared which were plainly impossible^ 
«. ^., a 7-fuld and a 6-fold point would be equivalent to 36 double points^ the 
number possible on the curve of 10th order, but a line through them would 
meet the curve in thirteen points. 

Jfote on the foregoing paper. By G. Bissixo. 

It may be interesting to note that the theorem for n-fold space, analogous 
to that made the subject of Mr. Davis's communication, is '' a unicursal curve 

of degree p in ti-flat space has J(p — l)(p — 2) n — 2 flats passing through 
n — 2 fixed points on or off' the curve and two variable points on it." In 
four-fold space for instance take all the planes through any two fixed points 
and two variable points on the curve, and take for one of the fixed points 
the point at infinity on the fourth co-ordinate axis. Then from this point 
at infinity project the curve, planes, &c., into three-fold space. The curve 
becomes a curve, the remaining fixed |)oint a fixed point (the one from which 
we project being lost), and the planes become the lines through one fixed 
point and two variable points on the curve in which they actually cut the 
three-fold space. That is, every one of the singularities in question is pro- 
jected into an apparent double point, and the converse is also true. It is 
furthermore evident that this same reasoning will hold in general. Since 
therefore a unicursal curve of degreep in three-fold space has }(p — l)(p — 2) 
apparent double points, the proposition b proved. 



Note on Cycles. By A. S. Hathaway. 

[Bead before the UniTenity Mathematical Society at a meeting held March 19, 18S4]. 

A cycle may be defined as an assemblage of terms such that if all the 
terms are multiplied by any given one, the assemblage remains unaltered, 
the terms lx>ing simply interchanged. Examples of cycles are: the four 

fourth roots of imity, 1, — 1, y — 1, — \^^ — 1 ; the two sets of residues of 
15, 1, 2, 4, 8, and 3, 6, 9, 12. 

The existence of cycles depends upon the existence of repetents, or terms 
which multiplied by themselves remain unchanged. In the above exam- 
ples, 1, 6, arc the repetents. A cycle is cx)mposed simply of roots of repetents^ 
t. e.y of terms which raised to certain powers become repetents; or else the 
cycle (which contains all the powers of any given term) contains an infinite 
number of different terms. 

If a multiplier b leave one term a of a cycle a, a^, . . . unaltered, it will 
leave every term unaltered. This b evident from the fact that the cycle 
may be written in the form a.a, a.a\ ... If the multiplier is a member of 
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the cycle, it is a repetent, for it leaves itself unaltered. A cycle cannot have 
two different repetents, since either of two repetents of a cycle is the same 
as their product. The same principle shows that every member is repeated 
exactly as many times as is the repetent. 

The important feature regarding cycles, is that they possess a calculus. 
All possible products between two cycles form a cycle, and may be called 
the product of the cycles. Any cycle which is contained within a given 
cycle is in this sense a divisor of the given cycle ; and its order is therefore 
a divisor of the order of the given cyc^e. A cycle may be factored corres- 
ponding to any &ctoring of its order ; and can be resolved in only one way 
into factors corresponding to the relatively prime fiictors of its order. 

The index of a cycle is the least power for which every member becomes 
a repetent, t. e., the least common multiple of the indices of the several 
members. The index is a divisor of the order and contains all the prime 
divisors of the order. 

There are many prc^rties of cycles which can be much more readily 
developed from this calculus than in any other way. 



Note on Lines of Curvature. By G. Bibsino. 

f Abstrmct of a paper rtad at the meeting of the UniTexBity Mathematical Aaaodation, 
January 16, 1884.J 

Letting x, y, s denote cartesian coordinates and «, t> arbitrary parameters, 
the equations of the developable surface whose edge of regression is the space 
curve 

ac=/i(tt), y=/iW» «=/»(»*)» 

are «=/,(u) +^,(ti), 

,=/,(u)+^,(u). 

By integrating a simple differential equation the relation between u and v 
which gives the lines of curvature of this surface was shown to be 

where e is the arbitrary constant. 



PHILOLOGY AND ABCHJEOLOOY. 

On K. Brugmann's recent Grammatical Studies. Bj 
C. D. Morris. 

[Ahatract of a paper read before the UnlTenity Philological Aaaodation, May 2, 1884 j. 

An account was given of some recent speculations of K. Brugmann on 
points of Greek grammar ; first as to the use of ir6poq^ sans, pttrdj with the 
present to represent past time. It was shown that the present tense is 
essentially timeless; and that it was this timeless character which gave 
occasion to the employment of the form as the so-called historical present 
and also as a future, when a point of future time is sufficiently indicated \\y 
some other word in the sentence. The second question discussed was as to 
the existence in languages of the Aryan family of synthetic forms to express 
relative time ; and the conclusion arrived at was that such forms exist only 
in the pluperfect and future perfect in Latin ; being developed there as a 
consequence of the intrusion of the «-aorist into the sphere of the perfect. 

The third point treated of was the existence in Greek of the two prepo- 
sitions tv and etc, while the Romans contented themselves with a single in 
in both meanings. It was shown that elc represents a form eve, which arose 
under the influence of ff, the final sibilant of which, though originally 
having an ablative power, came g^dually to lose its significance ; and then 
the constant use in juxtaposition of the notions into and out qf gave occasion 
to the assumption of a corresponding form by both prepositions ; just as 
iKTTodixv (tK irodijv) suggested kfinodCiv and sepUntrumalis occasioned meridi- 
onalis. The last and longest of the discussions was on the particle &p<i. Its 
uses were clearly traced, and* it was shown that the Lithuanian particle ir 
exhibits a remarkable correspondence with them. Brugmann acquiesces in 
the old connection of this particle with the root of apapiaiuj. It may be 
worth while to g^ive here in outline the uses of dpa (ir) as they are devel- 
oped in this paper, with a single reference for each. 'A,pa expresses 



I. Coincidence or Correspondence. 

(a) in time, Z. 515 : in place, A 149 : .in quality, A 158 : in 

P. 266. 
(6) between charge and execution, between assertion and &ct 
(e) between detailed statement and subsequent summary, T. 1 

(d) between conclusion and premises, H. 3G0. 

(e) between cause and consequence, A. 56. 

II. Immediate sequence or concatenation, 
(a) in time, B. 103. 

(6) in consequence, 397. 

(e) merely in the conception of the speaker, the real order b^ 
ferent, B. 621. 
These last, however, run so clooely together that it is not pra« 
classify the examples with certainty. 



A Study of Dinarchus. By E. G. Sihler. 

[Abstract of a paper read before the UniTenit j Philological AsBOciation, Mi 

Having glanced at some curious analogies in the rhetorical can 
first and the last of the ten Attic orators, and having noticed the 
Dinarchus even in the times antedating Dionysius, the author ga 
sketch of the life of Dinarchus, mainly from DionyHius ; for the d 
are original in the vita (in X oratt. vitt.) are loose inferences, 
laid on the removal of Aeschines from Athens in consequence of 
of Ctesiphon's trial, — whereby the most eminent competitCM* of '. 
was eliminated from the political and forensic field. It is curious 
after the Macedonian and oligarchic reconstruction of Athens in 3 
chus did not obtain the franchise ; Dinarchus' appearance against 
his friendship with Demetrius of Phalerum, and IiLh subsequent In 
in the anti-Macedonian reaction of 307 B. C, justify us in making 
ence that the politician in Dinarchus was well expressed, while 
rently (fragm. 86, Miiller) was satisfied with the wealth and presti 
by him in a purely professional capacity. 

A number of the more elaborate periods of Dinarchus were kvi 
analyzed and anacolutha were pointed out in several of them, tl 
which observation goes far to vindicate the MSS. reading in tv 
passages (c. Dem. 5, ^ (iovkif — and c. Philoch. | 18 fin. where Mm 
the Zurich editors assume a lacuna). 

In ahv^eauQ a conspectus was given of Dinarchus* use of hj'per 
of the postponement and emphatic position of telling words and 
the Demosthenean vein, also of Ai^/c KareaTpa^fikvrj^ of dvnd/Tr^AH: 
deiv&TTi^ "ki^eu^^ u e. the choice of strong or strange expressions. In 
of vituperative epithets it was shown through a parallel with 
that Dinarchus remained entirely within the limits of established 
Considerable skill was conceded to Dinarchus in his manipi 
anaphora in the frequency of which he goes beyond both De 
and Aeschines. Finally it was shown that there is little orig 
Dinarchus' choice of ideas and rhetorical argument. 

The endeavor was made to give everywhere a tolerably exhav 
spectus of passages illustrating the several points of rhetorical 
(This paper is the expansion of an essay pre|>ared for the Johns 
Philological Seminary, during the session of 1877-78). 



Parallelism in Beowulf. By C. B. Wright. 

[Abatract of a paper read before the University Philological Association, Apr 

The parallelistic feature of Anglo-Saxon verse is in no respect 
a perfected tendency is coexistent with the earliest poetic impu 
permeates the poetic mass. In the Beowulf saga the phenomt 
finished as it is frequent ; at the close of the tenth century it is st 
vigorous expression in the story of Byrhtnoth's death. In the 
adequate treatment of so marked a poetic factor, the paper seeks t 
the parallelistic scope by a detailed examination in Beowulf of it 
verses. 
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onvmoas parallelism, in its various modifications, embraces a majority 
completed fomu ; a type is furnished by vv. 124r-d : 

. . . thanon eft gew&t 
hdlSe hr^mig t^ hftm famn, 
mid thaere wal-fylle wtca neCsan. 

illelistic antithesis is of comparatively rare occurrence, the Anglo- 
mind, uninfluenced by external usages, being but little in harmony 
^vriclm aadversative forms. The present section contains but three genuine, 
an^i^t: Imetically balanced parallels, viz.: vv. 20-2% 100-10, 183-8. Through- 
out "C 1 ^ « body of Anglo-Saxon verse, a majority of these rare antitheses appear 
to 1>** c!onnecte;l with the antithetical ideas involved in future reward and 
pu. rm. i.*s liment ; the exceptional occurrence of five examples in the first 75 
▼er^M2!£9. of Grenesis apparently results from the nature of the subject — the 
orm jBT-i^K-^al glory of the fallen angeb and their condemnation to the abodes 

of i^c-11. 

Xf C ''^) "I SVM' (^^y^^* verb, modifier), be the normal form of a parallel- 

g/yv W-, involving the sup- 
on in the second member of a verb synonymous with that contained 
5 first, is subjectively legitimate as well ; e. g., vv. 55-6 : 

. . . fader ellor hwearf, 
aldor of earde . . . 

'integrating the second member still farther we enter the region of 
lymous words and phrases. Two forms result, (C) < g/y»|\ or -J csv^M» 

x^ing as the remnant of this mutilated second member is synonymous 
the subject or with the modifier of the first ; these two forms are shown 
ively in vv. 34D-50 : 

was his mM-sefa manegum gecy'Sed, 
wig and wis-d6m : . . . 
^v. 119-20 : 

. . . sorge ne cd'Son, 
won-8ceaft wera. 
""e have clearly passed the limits of parallelistic form ; have we passed 
X imits of parallelistic tendency ? The formulated series, (C), (B), (A), is 
iformly progressive one ; shall we go too far in assuming that its various 
rs, (C) as well as (A), are the outgrowth of a single predilection ? 
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n the Dialectic Equivalence of n to ^ in Proto- 
1>ylonian. By Gabl F. Lehmann. 

iMtrsei of a {Mper retd before the Society for the Study of Shemitic Philology, March 
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here are two cases in which the equivalence of n to jl in Proto-Baby Ionian 
^:iQS certain : 

- -* Samerianjl:;r.* Akkadian ner (Assyrian iarru) "leader," "king." Also 
Sum. ier-mai: Akk. ner-gal "king," "ruler" (literally "being leader"). 
^ Sum. a-iira: Akk. a-nera "to lament" (probably a com|)Ound of a 
^ater " and ie-ir "to lament," "to sigh "). 

. A. I. IV. 9, 32a mun-gi^, upon which the assumption of a third case 

ina, gti, Akk. gen) had been based is now differently explained by Dr. 

^nmel in DU Scmiiuehen VoUcer und Sprachen-y vol. I, page 511, line 3 ff. 

his correspondence was first pointed out by Professor Ilaupt (see ^^D«r 

- -^insehriftUche Sintfiuthberichty* page 25, note 16 and the ])assages quoted 

xe). It is unexplained as yet (cf. Hommel : "Die Semitischen VoUcer und 

^^'^aehien** vol. I, p. 289). The following suggestions may perhaps be found 

ptable : 

of Rhotacism appear in Sumero-Akkadian, Akk. iei and ier to 

e-eS and e-iry Ass. 6a^d, to weep. (Haupt, Keilsehr^U^U I, p. 36, 

865, 866). If then r is assumed as an intermediate stage between i 

n, the only diifiailty, that remains, is that of arriving at n from r. 

^ certain relation between n and r must have been assumed by those 

^ V%o admit the interchange of these two liquids in consequence of dissimila- 

i, as in Aramaic Urin for UnH (Hebr. iSnayim), Lithuanian Mangarytd for 

'mrgaryid, 

«w. Moreover there is no organic difficulty in the formation of a nasal r. — In 
^^^oCo-Bal^loniaa a phonetical oorrespondcncc of n to r can be shown : The 



word for "plantation," "garden" is gan as well bs kar; both appear in 
Assyrian as gind and kirA respectively. 

Furthermore, the Assyrians pronounced the name of the dty, called Erech 
in the Old Testament, Und: In Akkadian its name is, as a rule, written 
ideographically, phonetically only once : U'nu^ug= Unvg. Variations in the 
Akkadian pronunciation of this word cannot, therefore, be directly traced. 
It is highly probable, however, that in parts of ancient Babylonia the pro- 
nounciation was really Umgy whence the Assyrian form is derived. (See 
A. S. K. T. 1, p. 19, Nos. 330, 331, and compare e8i)ecially 334.) 

There is nothing, then, to prevent the conclusion that a nasal r forms 
the intermediate stage between i and n. 

As variations do not occur in the two dialects alone, but also within each 
one of them (cf. Akkadian ner and JIJ in comparison with Sumerian ier 
in a'i<^ra)y we possibly have to do with original coexistence, and not with 
the development of one form out of the other. 

The two words disamsed here, show the correspondence of n to I in the 
beginning of a syllable and end in r. Dissimilation may therefore be the 
reason of the non-appearance of the intermediate form with r. 



Rhythmical Pronunciation of Greek and Latin Prose 
and a few remarks on Accent. By G. VV. E. Millbr. 

[Abstract of a paper read before the UDiveraJty Philological Association, April 4, 1884]. 

By the rhythmical pronunciation of any language is meant its pronun- 
ciation as regards the idus (stress) or ictuses of its wonls, when pronounced 
alone or in combination with other words. It is called rhythmical because 
on it rhythm in versification depends. This paper endeavors to point out 
the principal features of the correct rhythmical pronunciation of Ghreek 
prose, and to give some suggestions in regard to that of Latin ; a few remarks 
on accent are added. 

We postulate the principle that the versification of a language most be 
in accordance with the nature of the language. This amounts to saying 
that ictus in verse must depend on the same principle as ictus in prose. 

We consider : 

I. Greek, — It follows from the above postulate that the Greeks were able 
to read their rhythms correctly without a knowledge of the scansion. If 
this is true, the Modem-Greek method and the English method of pro- 
nouncing the prose of classic Greek are absolutely wrong, since, when 
applied to verse, they will not, except in very rare cases, enable one to read 
a single line of poetry without violating the rhythm. 

The question now arises as to how we are to get at the correct pronuncia- 
tion of classic Greek prose. We have seen above that ictus in verse is 
governed by the siime principle as ictus in prose. Hence, if we know the 
principle that governs ictus in verse, we know that which governs ictus in 
prose. Now the fundamental law of Greek rhythm was found upon inves- 
tigation to be the following : A long syllable either preceding orfoUowing a single 
short syllable or two (not more) short syllables, mnst hare the ictus. This rule has 
no real exception in the ordinary rhythms, the only violation of it, occurring 



in the highly artistic form of the Dochmiac : 



— A. Here the 



first long is followed by two shorts and ought to have the ictus, which it 
would certainly have in prose. To the other parts of the rule» no excep- 
tions are known to us. This fact seems to be a corrolx)ration of the state- 
ment that Greek is an iambic language. It may account for the absence of 
the following four forms of the dochmiac : 



>:— — -'> — 



>l 
>l 
>l 



A 
A 



The following law, depending upon the one given above, embraces the 
theory of the irrational long : 

An icitis-lacking long syllable either preceding or following an ictus-hearing long 
is imUional, 

These two laws may be summed up in the following general law : 

A long syllable either preceding or following a single shorty an irrational long, or 
two (not more) short syllables, must haxe the ictus. 

Apply these rules in the pronunciation of Greek prose and yoa will 
approach very closely the rhythmical pronunciation of the ancient Greeks. 
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n. LaHn, — In the case of Latin, it is still an open question whether the 
STStem of versification embodied in the large mass of their poetry is indige^ 
nous or merely an imitation of the Greek. All indications seem to point to the 
former. The versitication of Plautns and Terence is so very distinct from 
the Greek that it is very difficult to see how it could be an imitation of it. 
Excepting, perhaps, that part of the fundamental law of Greek rhythm, 
which prescribes that a long followed by a single short must have the ictus^ 
every other part b very frequently violated. -To get an idea of the striking 
difference between Latin and Greek versification, one need but write out 
the scansion of fifty senarii of Plautus or Terence and compare them with 
fifty senarii of Aristoplianes similarly written out. A marked characteristic 
of the Latin is the irrational Anapaest ^^^ >. Another feature not to be 
overlooked is the remarkably frequent concurrence of word accent (pitch) 
and verse ictus (stress). This latter phenomenon would tend to show that 
in prose too, the concurrence of word accent (pitch) and word ictus (stress) 
was very frequent. Upon the whole, it is probable that the Latin language 
represents a state of transition from what is commonly called a quantUitfe 
language to what is commonly but incoirecUy called a rhythmical language. 

The only way to get a satisfactory and the quickest possible solution of 
this difficult problem is for one competent person to investigate the whole 
field of Latin versification and not limit himself to a special study of the 
Satumian Verse, or of Plautus, or Terence, or, in short, of any single author 
or single rhythm. 

Remarks on Accent. — There are four factors which enter into the pronuncia- 
tion of a syllable; viz., quality, quantity, stress, and pitch. Now, since 
accent is independent of quality, quantity, and stress, and since the Greek 
names of the accents show their connection with pitch, we have adopted the 
theory that was proposed years ago, that accent is pitch ; but it is not a 
musical pitch, such as is produced by the voice in singing. 



On Inchoative or N- Verbs in Gothic and other Ger- 
manic Dialects. By A. E. Egqe. 

[Abstract of a paper read before the UniTorsitf Philological Aasociation, May 3, 1884]. 

This paper was an attempt to point out the fundamental difference in 
Gothic and Scandinavian between the inchoative verbs, and passive and 
neuter verbs, as well as a criticism of several inaccurate statements and 
mistakes in regard to the subject in various English and German text-books. 
Thus, on p. 336 of Morris and Skeat's Spec, of K E., Pt. II, in a note to 
1. 179 of "The Bruce," the editors say: "The introduction of the letter 
n renders a verb intransitive in Moeso-Gotliic, Swedish, &c. Thus we have 
Sw. vakoy to watch, vakna^ to awake." This is inaccurate and misleading. 
The verb quoted, vaka, is itself intransitive, and the adding of an n can 
therefore not make it intransitive ; but this n makes verbs inchoative, chang- 
ing the meaning in the case of ivJca and vnkna from " to be awake " to " to 
become awake," and when used to form verbs from adjectives, it signifies 
the entering into the state or quality expressed by the adjective (cf. kvitnOy 
^ukna). Another misleading statement is found in Skeat's Etyniol. Diet., 
in the otherwise valuable note to the word awiken, Mr. Skeat sjivs : " In 
this suffix [i. e. -nan], the first n Is formative, and conspicuous in both 
Moeso-Gothic and Scandinavian, in which language it is used to render a 
verb intransitive or rcfieiivey Some examples were then given to show the 
difference between inchoative and passive verbs in Danish. Thus the in- 
choative vo/a/fne can only be used when no agent is expressed, or when the 
instrument or cause is a dead thing or a force (cUiqtia re), while the passive 
vdkkes may be used either with a person (ah aliquo) or thing (aliqua re) as j 
the logical subject. Thus I may say either jeg vdkkea or vaoffner of stormen/ 
q/" tordcnen, but only jeg vdkkes ofmin hrod^r, not jeg vaagnede of mln hrodert 
This is a pervading principle in the Scandinavian languages, and it applies 
equally well to Gothic, which is exceptionally rich in n-verbs. W. Braune*s 
statement (on p. 75 of his Goth. Gram.) is tlierefore unsatisfactory, as it 
does not indicate clearly enough which are the more truly passive, the 
n-verbs or transitive verbs in the medio-passive voice. Tlie false definitions 
of gadavthnan by Braune (p. 75) as = "to be killed," and of gawaknan by 
Skeat (Moeso-Goth. Gram, and Glos., and Spec, of E. E., Pt. II. under 
valknyt and teake) as = " to be awake " were referred to and corrected. 

A full list of all Gothic nan-verbs was presented, together with references 
to the places where each occurs, and parallel forms from Old and Modem 



Norse. The great majority of them (about |) are inchoative, while the few 
others are simple neuter verbs, at least as regards the examples in which 
they occur. In regard to infeinan and uskeinan, which by J. Grimm and 
others are classtMi with the inchoatives, the fact was pointed out that in 
every inchoative verb in Gothic (with the single exception of gohciumn) 
and Scandinavian, there is a consonant before the n, which, besides what 
W. Braune states (p. 75, n. 2 of his Goth. Gram.), might l>e regarded as an 
additional reason for not referring these verlw to the class of inchoatirea. 
Fraihnan and maurnan (A. S. fri^nan, meoman) were thought not to belong 
here because they form their pret. and p. p. as strong verbs, while all 
genuine inchoative verbs are weak. 

In regard to the note by Gabelentz and L6l>e (II*, p. 138, 3, n. 1) where 
they say : " Oft kommt das Passivum neben diesen Wortern dritter Conjo- 
gation von demselbvn Stanim vor, ohne dass ein wesentlicher Unterechied 
nachgeweisen werden konnte," etc., and adduce several examples to prove 
their theory, the belief was expressed that in each case a distinct difference 
must have been felt by the Gothic language-user, and in regard to most of 
the examples quoted in the note referred to, an attempt was made to show 
what this difference Is. Thus, to take one example, it is quite easy to feel 
the diflerence in meaning l)etween the two verbs in Christua mhjada (1 Cor. 
15, 12), "Christ Ls preached," and usm^rndda thata waurd bi ina (Luc. 5, 15), 
" the fame of him went abroad " (the Greek in the first sentence has K^pifoorrai, 
in the second 6if/px£To). If the last sentence had been "the fame of him 
was noised abroad by the people," the Gothic could not have beentumcrnSda 
thata waurd bi ina from thizai thiudai but the passive of uam^ijan would hare 
been used. 

A list of Norwegian n-verlw was given together with a brief statement of 
the formation and use of n-verbs in the Scandinavian languages. In r^ard 
to Anglo Saxon the statement was made that it must also once have had a 
distinct class of verbs of this kind ; but the introduction of an i or j after the 
n, making them look like verbs in -jan or -njan, where j and not n is the for- 
mative element (cf. afnian, beacnian, etc.) seems by analogy to have brought 
about a corruption of meaning as well, rendering most of them transitive. 
Here we find perha|>s also the explanation of the fact that in mod. Eng.all 
verlis in -en, whether lineal descendants of old inchoative verbs or nvw for- 
mations made on the analogy of these, are one and all factitive, A li»i of 
inchoative verlw in Anglo-Saxon and Early English was given, together 
with a number of references to places were they occur. 

The name " inchoative," which is ased only by Wimmer (Altnordische 
Gram., ubersetzt v. E. Sievers, p. 127 top), was regarded as a better name for 
n-verbs than either " intransitive " or " passive," used by other autliors, as 
it is evident that the majority of the verbs in question are strictly speaking 
neither, but answer in meaning very closely to the inchoative verbs in Latin 
and might with the same right as these be called inchoative. 



The City of Harran : Notes on its Name and History. 
By C. Adler. 

r Abstract of a paper read before the Societ j for the Study of Sbemitic Philology, Dm* 
ember 13, 1883], 

The Biblii^l Harran, KAppai^ Carrae, a locality famed for the defeat of 
Ojwsus, has always been a place of peculiar interest. The early Hebrew lexi- 
cographers are silent about it. The more modern ones (Gesenius and Ffinrt) 
derive the name from nnn, " to scorch, to bum." But Harran is not • 
scorched, burnt place. The Biblical reference to wells, etc., the character 
of the place a|k|| station for caravana, a market, or both, Pliny^s desiTiptioD, 
and the repoim^of travellers like Chttney, serve to show that Harran wai^ 
at one time, one of the most fiourishiog cities of Asia. In a communicattoD 
to the London Athenaeum (April 19, 1862), Sir Henry Rawlinson suggested 
that the name of the place wiis derived from the Assyrian word for road 
harranu, and based his argument on the well-known character of the pliM 
as a public highway. This has Anally been adopted in the 9th edition of 
Gcsenius (Miihlau & Volck) as a possible derivation. Harran is mentioned 
seven times in Genesis, in II Kins^ 19:12, do. 37:12 and £z. 27:23; 
Ptolemy, Strabo, Chwolsohn, and Dean Stanley all practically agree as to iti 
location. They place it in about latitude 3(>°, in Mesopotamia on the river 
Belik, identifying it with Greek Kappai, Dr. Beke, as early as 1834^ 
doubted this, and from November, 18G1 through to May, 1862, a eon- 
trovcrsy raged on the subject in the Atkenactim, Prof. Porter, Dr. Beke tnd 
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Sir Henry Rawliiuion taking part. We can, however, conclude Yni\i Dean 
Stanley that this discussion left the question where he found it, and that no 
u>;;uments have been advanced to cause us to abandon the above mentioned 
ocation of Harran. 

A diligent search among early Jewish writers was not rewarded by tlie 
tiscovery of any traditions concerning the place. The Syriac Chronicle 
ontains a legend that the city was founded by Arpahschad, the grandson 
f Noah. According to one of the Arabic Chronicles, Laban built the town. 
Taqut asserts that it was the first place built after the flood. Judging from 
lie Biblical account alone, we would conclude that Harran was a very 
ncient city. There Terah died. There Abraham staved, and he came 
way with an intTcasc of property and especially slaves, a circumstance that 
as led many to infer that Harran was a slave market. Jacob fled thither 

> Laban. AAer this we lose sight of it until the time of Hezekiah when it 
; taken by the Assyrians. Again it passes out of sight, though Chesney 
serts, without giving his authority, that Alexander tlic Great passed 
irough the town during his campaign in Asia, until we find it appearing 
I Roman history (Plutarch, Ammianus and I)io-Cassia««) as the sc^ne of 
le annihilation of the army of Crassus. Under the Empire we find that 
aracalla was assassinated on the road from Edessa to Carrae, whither he 
as going to worship the moon-god. In more modern times the place is 
oted for its olistinate adherence to paganism. The Christians were few, 
ad wc find several of the Christian Bishops speaking of tlie people 
\ a godless race. As late as the Vlllth century, according to Abu 
u«uf el Qathi, it was customary to oflbr human sacrificres. The victim 
as generally a man of good reputation and handsome appearance, and 
fter the sacrifice his head was cut off and used as an ora(^le. It is difficult 

> make any definite statements concerning the inhabitants of Harran. 
hwolsohn and Sir Ilenrv Rawlinson are inclined to think that it was 
ihabited by o^-«D3, an Arian or Iranian race, whom the former identifies 
ith the Kurds. Rawlinson finds some difficulty in identifying the onoa 
ith the Xa?.fJaio/, though, as everyone knows now, the interchange between 
and / is (me of the commonest of the Assyrian phonetic laws. 



Christian Mosaic-painting in Italy (iv to xiv Century), 
(y A. L. FaoTUiNGUAM, Jr. 

[Abstract of a paper rend bffore the Unireraitj Archmological Society, May 9, 1884]. 

Mosaic-painting from its permanent and unchangeable clmracter Ls one of 
iie most valuable branches of Christian archjcology. Of the three kinds 
sed by the Roraaas — the opuj* «ediV<», tewellatmn and rermiculcUum — the latter 
nly was u^^ed for wall-mosaics, which are here in question. This species 
'as formed of minute cuIkjs of marble, composition or glass paste, of innu- 
lerable shades. The artificially-made cul)es came more and more into use 
fter the fifth century. The artist himself made his cartoons, selected Iiis 
ibes, drew his outlines on the wet mortar and then filled them in accord- 
ig to his colore<l design. Christian art very early made use of mosaics : 
umbers existed in the catacombs of Rome and Naples belonging to the fourth 
ad fifth centuries. When Constantine caused magnificent basilicas to be built 
iroughout the Empire, mosaic-painting, which unites j>erfectly with archi- 
KHure, was employed almost exclusively for their decoration. The two 
reat schools which then arose in Italy were those of Rome and Ravenna: 
)th preserved much of the classical style down to the sixth century. In 
ome this was combined with a strong naturalistic tendency, while in 
avenna there were two currents, the Latin and the Greek, the latter of 
hich finally prevailed at the time of Justinian. Other schools of minor 
aportance were at Naples, Capua, Milan, and Vercelli. The iconoclastic 
ovement caused an influx of Greek artists to Rome, where among their 
hol-irs there aros^ an Italo-Byzantine style of mosaic-painting which 
i^ame debased and died out in the ninth century. 

After a blank of about two hundred years a revival of mosaic-pjiinting 
ok place in Italy : this was due to the imi>ortation of Greek artists, some 

whom were established at Monte-Cassino (in 1066) and others at Venice, 
fie Greek influence produced different effects according to the schools it 
reeled : in Sicily the style was more oriental, in Rome more blended with 
aasical reminiscences, in Venice more energetic and varieil, yet predomi- 
intly Greek. At Rome the school of the so-called Cosmati marked a 
viyml of the mosaic art, preceding the Tuscan, and produced works of 



great interest. The Tuscan school was derived from the Venetian and took 
a prominent part at the time of the great revival in luiinting at the close of 
the thirteenth century : the works of Jacobus Torriti in Rome and those in 
the Baptistery of Florence arc worthy of admiration. Although such great 
artists as Cimabue, Duccio, Gaddo Gaddi and even Giotto were mosaidBts, 
yet the new departure taken by Giotto gave such a preference to the more 
naturalistic form, fresco-painting, that mosjiics rapidly fell into disuse, and 
the mosaicist, from being an artist, fell to the rank of a mere artisan to 
whom designs were furnished by painters of note. This kind of work 
flourished in Rome and Venice for several centuries. 



BIOLOGY. 

The Sigrnificance of the Larval Skin in Decapods. 
By 11. W. Conn. 

f Abstract of a paper in the Studies from the Biologieal Laboratory, Wol, III, No. 1, March, 
1881, with tvro plates J. 

The article contains a discussion of the phylogenetic significance of the 
peculiar structure enclosing the embryos of vertebrates known as the larval 
skin. This skin, being probably of no physiological importance, is, there- 
fore, particularly valuable in its morphological significance. A number of 
new types of larval skin are described ; ((.'allinectes Sesarma Pinnotheres) : 
and it is shown that there is a complete and g^raduated series beginning 
with a form like Panopeus, where the larval skin is a highly complex 
structure with many feathered spines and ending on a form like Pinnotheres 
where the cuticle is nothing more than a larval covering with no spines. 
In general also it is found that the more complex larval skin is found 
in crabs, which stand low in classification, while the simple larval covering 
is found in more highly organized Brachyura ; a condition of things just as 
we should expect from the consideration that this structure represents the 
ecdysis of some stage in the crab development earlier than the zoea. It is 
further shown that such an earlier stage was probably a protozea and that 
we, therefore, have here strong evidence that this stage was formerly 
included in the ontogeny and therefore in the phylogeny of the Brachnray. 
Finally, it is argued that evidence is here obtained tending very strongly to 
show that the Decapod zoea is simply a larval form which has never been 
represented in the phylogenetic history of the group, contrary to what has 
been claimed by Muller, and later in a different form by Balfour. 



On the Life History of Thalassema. By H. W. Conn. 

[Abstract of a paper in the Studies from the Biologieal Laboratory^ Vol. Ill, No. 1, 
March, 1884, with one plate J. 

The article contains a brief account of the more important points em« 
bodied in a larger paper not yet published. They are as follows : 

1. Origin of ova and spermatozoa as modified peritoneal cells, their growth 
in the body caN^ity as independent celb», and their preservation in a sex- 
ually mature condition in the sexual jwuches. 

2. Protrusi(m of two polar globules exhibiting a rhythm similar to that of 
the segmenting ova. 

3. Segmentation, which is perfectly regular, forming an exception to Anne- 
lids in general. 

4. Formation of gastrula by a typical invagination. 

5. Early api)earance of a preoral Imnd of cilia, and its subsequent disap- 
pearance and replacement by a rote of longer, more powerful cilia. 

6. The transformation of the gastrula into the trochosphere by a peculiar 
method of growth. 

7. Origin of mesoderm is two-fold and the segmentation of mesodermal 

bands. 

8. Origin of ventral nerve chord from the ectoderm as a bilateral struc- 
ture. 
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The Coagulation of Blood. By W. H. Howbll. 

[Abstract of a paper read at the meeting of the UuiTerslty Scientific Atsociation, 
April 2. 1884]. 

According to the theory of Hammarsten the fibrin of coagulated blood is 
formed from the fibrinogen alone of the plasma under the influence of the 
fibrin ferment. While according to the older, and, at present, more gene- 
rally accepted view of Schmidt, paraglobulin or fibrinojilastin is a necessary 
factor in the formation of fibrin. 

Hammarsten's experiments were made upon the blood of mammals, and, 
80 far as I know, have never been corroborated by any other investigator. 
A desire to test the correctness of Ilammarsten's theory upon one of the 
lower animals led me to a series of experiments u|x>n the blood of the 
terrapin, similar to those made by him upon the mammal. The blood was 
received directly into a glass cylinder packed in ice, and allowed to stand 
for one or two days. At the expiration of that time the corpuscles had 
settled to such an extent that a quantity of clear plasma equal to about 
two-thirds of the original bulk of bhxxl could be siphoned ofif. This 
plasma was filtered, to free it from white corpuscles, and the fibrinogen 
then precipitated by the addition of an equal volume of a saturated solution 
of NaCl. The precipitate was filtered off, dissolved in dilute NaCl 
solution, and the process of precipitation repeated three times in all. The 
final precipitate was dissolved in distilled water, and gave a solution of 
fibrinogen which contained not a trace of paraglobulin. When an aqueous 
solution of ferment, prepared by Schmidt's method, and likewise entirely 
free from paraglobulin, was added to the fibrinogen a firm clot was obtained 
in all cases. The amount of fibrin formed from the fibrinogen under the 
action of a powerful ferment was, according to one experiment, 69 per cent. 

The solution of fibrinogen was sometimes slightly opalescent, sometimes 
perfectly clear. When heated to 56® to 60° C. a complete coagulation 
occurred, the liquid when filtered from the finely granular precipitate and 
boiled, showed, usually, not the slightest opalescence. In some cases a very 
fiunt cloudiness was observed. The action of my fibrinogen solution dififers 
markedly in this respect from that obtained by Hammarsten from the 
mammalian blood. According to him only a portion of the fibrinogen, 65 
to 91 per cent., coagulates at this temperature, the remainder staying in 
solution as a new globulin, and coagulating at a temperature of from 64° to 
66° C. 



On the Molluscan Gill. By II. L. Osborn. 

[Abstract of a paper read before the University Scientific Association, March 5, 1884]. 

Peck and Mitsukuri have elucidated the Lamellibranch gill and given 
reason for believing that it is not, primarily, the highly complex organ it 
is in most of the present Lamellibranch forms but that this complexity is 
secondary ; that in its simplest form, as shown by its comparative anatomy 
in adults and by its embryology, the gill is to be considered as a row of suc- 
cessive folds of the inner wall of the mantle entirely free fi*om one another. 

Studies of the prosobranch show that we have here a form of gill which 
is almost precisiely like that which we must consider primitive in the lamel- 
libranch. Fusus, Neverita, Littorina, Eurosalpinx, Segaretus, Crepidula are 
all very closely similar. Their gills consist of a row of plates which are folds 
of the inner wall of the mantle hanging down freely into the mantle cavity 
where they are bathed continually with water. Such a form of gill is the 
form almost universally present in a very large majority of the prosobranehs. 
Its larval history shows that it arises as a scries of ridges in the mantle-wall 
which increases its surface and its later history is briefly, a direct growth into 
the very simple adult condition. The habits of the creature**, locomotive 
and aquatic, as we should suppose those of the earliest ancestors to have been 
would tend to preserve the gill in its primitive condition, while the seden- 
tary habits of life which have been adopted by the Lamellibranchs indicate 
that we must expect in their organization to find many special adaptations. 
• It is therefore thought that in this resemblance between the gills of the 
prosobranchs and the least specialized gill of the Lamellibranch we have 
additional ground for the view which has been suggested by Brooks and 
Lankester ( Article "MoUusca" in EncyclopediaBritannica) in opposition to 



all text-book doctrine that the Lamellibranchs are not the ancestors of the 
gasteropods but are degraded forms tliat have originated from the gasteropod 
stock if not actually from any cephalous moUusk. 



HISTORY AND POLITICAL SCIENCE. 
Congressional Government, By Woodeow Wilsok. 

[AlNstract of two papers read before the Seminazj of Hiatorlcal and PoUtleal Sdenor, 
May 9 and 16, 1884]. 

These two papers constitute the first two essays of an extended stadj of 
Congressional as contrasted with Parliamentary government. In the tint 
paper, which is introductory to the more special an<l technical chapters 
which follow it, those tendencies of constitutional construction, those pre- 
cedents of actual govemincutal practice, those phases of national thought 
upon ([uestions of adminLstration, those conditions of society, and those 
indications of future development were hrought together which have caused 
the original, ideal balances of the theory of the Constitntion to give place 
in the adual conduct of the federal government to a constitutional system, 
which, much broader, even in principles, than the Constitution itself— 
though still resting firmly upon that Constitution as its foundation, — ^knows 
the federal government, not as a power coordinate with the State govern- 
ments, but as a power greater than they, both actually and potentially, and 
Congress as supreme di relator of national policy, to the overshadowing of 
both the prerogatives of the Executive and the privileges of the Jndiciair. 
Under such a system Congress is, of course, properly the central figure of 
constitutional study. To know its methods of procedure and its ways and 
means of overseeing and directing the course of affairs is to know the most 
essential machinery of our national government; and, in order to know 
these things, one must see Congress from the inside. 

In the second paper this inside view of Congress was exhibited in a 
sketch of that device of organization whereby the House of Representatives 
divides its work, and its functions of deliberation, amongst more than 
forty Standing Committees to whom go, as of course, all bills introduced, 
from whom emanate all the propositions that are vouchsafed considcraticm 
or advanced to action, and in whose hands, consequently, are the direction 
of business and the control lx)th of debate and of conclusion. The pecQliari- 
ties of this plan of Committee government were emphasized by extended 
contrasts with that other system of government, called " parliamentary," in 
which the powers given the Committee of the House of Representatives are 
conferred upon ministers who are also the advisers of the Executives ;— - 
a system which may be said to be the prevailing governmental fiishion of 
the world. Of this system the British House of Commons is, of course, the 
parent type, though for the purposes of this essay, and for the sake of more 
varied illustnition, the French constitution was put by the side of the 
British as a leading example of that plan whereby the heads of the Execu- 
tive departments are made the leaders of the legislative migority, thereby 
securing a government characterized by free debate and a well-defined 
party policy. Parliamentary govenmient is direct party government. 
Congressional government, indirect ; in the one, responsibility rests upon a 
compact ministry all of one ])arty, in the other, upon a disintegrate ministry 
of Committees which are made up of members of both parties and all factions, 
and which, unlike the ministry of the other system, do not come into direct 
contact with the practical affairs of adminbtration. In the one the best, 
the picked men, lead ; in the other, all, the weakest as well as the best, have 
a hand in leading, every member of the House l|t)ing a member of one or 
other of the Stiinding Committees. In Congretssionul government, more- 
over, the decisive contests of legislation take place in the privacy of Com- - 
mittee rooms, whilst under Parliamentary government those contests of^ 
necessity take place in public, upon the floor of the legislative body.-— 
Unlike, however, as these two systems are, they are kin in representing a^c 
common effort to set up some such ^' legislative commission '' as J. S. MilF^- 
proposed, whereby a numerous assembly, itself radically unfit to make 
laws, can get good laws made. We have more than forty such commiwioos 
Great Britain, only one. 
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otinty Goverament in Virginia. By E. Ingle. 

ttract of a paper read at a meeting of the UnlTenitj Historical and Political 
e Aaaociation, April 18, 1884J. 

twithstanding instructions to governors for setting up different forms 
•vemment in the colony, no county was created before 1630. The 
tied condition of the public mind, the gathering together of people 
'great families," after the Indian massacre, caused extensive powers to 
anted to the commissioners, who combined in themselves military and 
jurisdiction. But in 1634 there were created eight shires which were 

governed as shires in England with lieutenants, elected sheriffs, ser- 
Bf and bailiffs. That these counties as a rule were named from and 
aced local settlements is a curious phase in our institutional history, 
t was nothing more or less than towns growing into counties. 
:ing was originally along the rivers ami was confined to a small area, 
idian panics became less frequent, people ventured forth beyond stock - 
and gradually went away from the towns. New planters cime in and 
d at once in remote parts. Population thus became too scattered to be 
by a few military leaders. The complications arising from new 
tions, — the impcrtation of servants, the introducrtion of negro slaves, 
he settling of new land, necessitated a court and public fimctionaries to 
B harmony. The wishes of the original settlers had great influence in 
election of the sites f(^r court houses, so that in the older counties some 
litants were often grejitly inconvenienced by having to tnivel many 

to attend court. In the newer counties attempts were made to place 
ourt honses as near the centre as {>ossible ; but as long as ix)pulation 
ined in cis-montane regions, there was a tendency to seek the river 
8 for sites. The great point to be remembered is that, at first, counties 

the outspreading of towns, not that towns, as later, were the aggre- 
n of the people in a county seeking a place for the transaction of 
ess. The rest of the paper was devoted to a study of the militia, 
y courts and their officers, and the other institutions of the county. 



amuel Adams, the Man of the Town-Meeting. 
[ame8 E. Uobmeb. 

stract of a paper presented to the Seminary of Historical and Political Science 
4. 1881]. 

New England, strong Celtic and, of late years, French C'anadian ele- 
9 have affei'ted in many parts the character of the Town-Meeting. To 

it, therefore, at its most characteristic stage, we must go back from 
resent. We must take it, too, at a time when the country had l)ecome 
neasure developed. The intermeiliate epoch is tliat of the Revolution, 
sely then it is that we can, to most advantage, examine the American 
note. The town especially deserving of study is Boston. There the 
i-meeting was most vigorous; the folk who carried it on were more 
•rolls and intelligent than elsewhere ; the events that flowed from its 
ity were the most momentous ever proceeding from such an origin. In 
hole history of the Anglo-Saxon race, in fact, there have been no such 
38ting manifestations of the Folk-mote as in the IJoston of the Revolu- 

from it came the indejiendence of America. In the Revolution, 
achusetts led the thirt(H?n colonies; Ifeston led Massachusetts. Who 
16 town of Boston ? There are several conspicuous figures, men who 
igh ability and character had influent*e in the town-meeting; but tlie 
oUing-mind was that of Samuel Adams. Others surpassiMl him in 

kinds of ability, but no one was so admirable as a mamiger. His 
dency was marke<l; he was far-seeing and could combine men and 
ige measures so as to secure great ends. lie, first in the thirteen 
ies, proposed a Congress looking toward a resistance to British encroach- 
, the Stamp Act Congress of 17G4. Through his scheme of Commit- 
>f Correspondence the New England towns were combined. Though 
inia took the lead in the matter of intercolonial Committees of Corres- 
ence, the incitements from New England had no doubt influenced her. 

of Americans, Samuel Adams looked and laljored for independence. 
ad all ether men, he is ** the type and representative of the Town- 
ing." Though in various other ()ositions of influence, the sphere he 
. was the Town-meeting, there he accomplished hb most memorable 



work, for that he was best fitted. In the democratic rule of the Town- 
meeting he thoroughly believed, carrying to an excess his dislike of dele- 
gated jiower. 

E. A. Freeman remarks that in some of the American colonies "repre- 
sentation had supplanted the primitive Teutonic democracy which had 
spnmg into life in the institutions of the first settlers." Over vast areas of 
our country at the present time representation has supplanted the primitive 
democracy. Yet in order that a representative system may be well man- 
aged, there ought to be, below all, the primary meeting of the individual 
citizens, disciLHsing and deciding for themselves local aflairs. It is too much, 
ix^rhaps, to expect that the Folk-mote can be generally revived, but it is 
well to study the Town-meeting as it has been, and the figure so closely 
identified with it. 



Sir George Calvert, Baron of Baltimore. Bj L. W. 

WiLHELM. 

[AlNstract of a paper presented to the Hintorical Seminary, March meeting, 1884]. 

George Calvert, the founder of the Baltimore family of the Irish peerage, 
will find a ])ermanent place in English history both as one of the chief 
councillors of James I., and as one of the pioneers in settling the English 
colonies in America. Although a strenuous advocate of the Spanish Match 
and a leader of the great Si)anish party which was demoralized by the 
tactics of Buckingham, Calvert*s claim to recognition has been almost 
ignored by English historians, but as the settler of the province of Ava- 
lon in Newfoundland and as the foimder of Maryland, Calvert hasprerwrved 
for himself enduring fame in the records of American colonial history. 
No complete biography of the famous colonizer has ever been written. 
Chapters only in his history have been sketched by Dr. John G. Morris, 
Prof. E. D. Neill, and the late Hon. John P. Kennedy. While one writer 
has thrown much light uix>n Calvert's economic schemes in America, 
another has devoted at least a third fmrt of his admirable address to prove 
that Calvert was not converted from the church of England to the church 
of liome. 

The bovhood of Calvert is obscure. The date of his birth has not been 
accurately determined, although it was very probably about the year 1580. 
Born at Kiplin, near Richmond, Yorkshire, he lived, for some years previous 
to entering Oxfonl, at the neighboring town of Danby-wiske. The impor- 
tant landmarks hi his career were his graduation from Trinity College, 
Oxford, in 1597, and his visit to the continent in the same year, his appoint- 
ment to a clerkship under Secretary C4K?il, 1G03, and as clerk to the crown 
in 1606. His marriage had taken place in 1604 or 1605; in 1610 he re- 
visited the continent ; in 161 1 he was appointed register of the garrisoned 
troops of Ireland and in 1613 was sent to Ireland on two very important 
commissions ; in tlie same year he was appointed clerk to the Privy Council. 
He was knighted in 1617 and in 1619 he was made Secretary of State; he 
held this important oflice six years, resigning in March, 1625. Calvert's 
I)olitical and parliamentary career ran in parallel lines. In 1603 he was 
chosen to represent in parliament the l>orough of Bossinez ; in 1621 he repre- 
sented Yorkshire, and in 1625 the University of Oxford. He was created 
Baron of Baltimore by King James only a few weeks Iwifore the latter^s death 
(March 27, 1625). 

From the time of the disgrace of Ix)rd Bacon (1621) to the final rout of 
the Spanish party (1625), Calvert's duties at Court and in Parliament were 
extremely arduous, important, and wearisome. As a friend to the Spanish 
ministers he was extremely obnoxious to Buckingham, and as a strong sup- 
porter of the King's prerogative he was thoroughly detested by such impetu- 
ous leaders of the Puritans in the House of Commons as Sandys, Philips 
and (^oke. A broad-minded chiwchman, Calvert became very obnoxious 
to some of the more narrow-minded clergy. Archbishop Abbot s|)oke very 
bitterly about the Secretary, and denounced in caustic terms his conversion 
to Catholicism in 1625, the year in which he resigned the secretaryship. 

Calvert became interested in trading companies very soon after his entrance 
upon his political career. In 1609 he l>ecame a sto(.*kholder of the East India 
Company and sulwequently became a meml)er of the Londim Company (South 
Virginia) and of the Plymouth Comi>any (North Virginia or New England). 
Soon after hb ap|M)intment to the secretairyship, Calvert became much 
interested in the Newfoundland settlements. He made the purchase of a large 
tract in the island (1620) and in the following year sent over a nnall colony 
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of fishermen and laborers. In 1022 he reoeive<l a ja^int of the entire island 
of Newfoumlland, but subsequently returned it for the peninsula of Avalon. 
In 1628 he decided to leave his home in Ireland and to make his ]»ermanent 
residem»e in Newfoundland, but the severity of tlie winter drove him to seek 
a dwelling place in a warmer climate. He reache<I the Virginia settlements 
in the autumn of 1629 and was channed w^ith the bi'jiutv of the eountrv and 
with the hospitiility of the people. His religious faith was an olistacle to 
his permanent residence among the Virginia K{)isi*o])aIians and in 1630 he 
returned to England, where he remaimnl until his death on April 1*5, 1632. 
Calvert endeavored to secure a grant of land in the territory lying south of 
the James River, but was thwarted by the opposition of the old Virginia 
ComiMiny. 

In the grant of the province of Mar>*land he proliably received the 
largest land gnmt in America ever received by a single individual from 
the English crown. As Sir (Teorgc had died several months before the 
charter of Maryland had passed the great seal of England, the history of 
the settlement of Maryland and its early development belongs to the reign 
of his oldest son and heir, Ceeilius, Lord Baltimore. 



State and Local Taxation in Kentucky. By Arthur 
Yager. 

[Abstract of a paper read before the Seminary of Historical and Political Science, April 
25, 1884.] 

The object of this paper was two-fold ; first, to desoril>e the present laws 
and machinery of taxation in Kentucky, in the light of the most recent 
developments of financial science; and se<'(mdly, to exhibit in their practi- 
cal operation the local institutions of Kentucky and of the South as these 
reveal themselves in the administration of the local revenue. In spite of 
the abundant discussion of local taxation, which has taken place in the 
I'nited States daring the last derade, t.'ie fiehl of inventigation aflforded by 
the Southern States seems to have lx?en entirely neglected, and the conse- 
quent loss to our knowledge of the subject has been coiL«<iderable. Although 
the laws, which formulate the stiit« systems of taxation, are fundamentally 
the same in all the states, yet, owing to the radicid difference in resjKJCt to 
institutions, officers, and local macrhinery, these laws pnxluce very different 
results in the two great sections of the Union. The centralization of state 
organization in the South has in an extraor.linary degree' consolidated into 
the state-budgets all the most important and prcxluctive forms of taxation, 
while the stationary and uncommercial character of industrial life has 
reflected itself in the laws for the assessment of pr«)iH>rty. 

In Kentucky about one-third of all the taxes in the state are levied and 
collected by the state govenmient. In many rural districts the only kinds 
of proiKjrty taxation known are those im{)osed by the state authorities. 
The unit of administration for financial, as well as other, purjKwes is the 
oountv. The chief financial oflicers of the (!ountv are the assessor and the 
sheriflT, Iwth Ix'ing elected directly by the people. The assessor is elected 
for one year only, and is paid upon an average only alxnit six hundred dol- 
lars i>er annum, the method of election, the tenure of oflSce, and the amount 
of salary producing, as miglit be exi>ected, gri»at inelliciency in the conduct 
of the offitre. There is no state Iward of efjualization, and the most glaring 
inc(pialitie8 between difierent counties and classes of projwrty naturally 
result. 

As regards local taxation, all the ordinary expenses of county gt.)vernment 
are defrayed by the proceeds of the county levy — a simple iK)ll-tax, imposed 
and regulated by the County Court. Property taxation for local puri)oses 
is not allowed, except in extraordinary cases and by special permission 
of the legislature. In the administration of the county levy, the sheriff is 
at the same time colk»ctor, treasurer and general c*ontroller. This officer 
presents many points of resemblance to Ills antrestor, tlieold English sherifTJ 
both in resiHjct to tlie multiplicity and vagueness of his jjowers, and as 
regards the laws enactiHl to restrain him. All cities and towns that provide 
for the maintenance of their own \)oot and the care of their own streets, are 
exciLsed from paying their part of the county levy. 

It will be seen that the fundamental defects in the financial machinerv 
of Kentucky are inextricably bound up with the fundamental fact in state 
life, namely, the county, with its various institutions and ofn(;ers. This 
same county organization, with all its defects, is the basis of political life all 



over the South, and with it are indissolublv connected manv of the most 
imiH>rtant questions uf public |)olicy, including the educational question and 
the repudiation question. 



LOGIC. 



On the Syllogism. By J. Rbndel H arris. 

[Abstract of a paper read at a meeting of the UniTeraity Metaphjiical Clab, April 22, 

18811. 

The following considerations will, I think, establish that all the valid 
Aristotelian syllogisms are nKxlifications of a single one. 

Let us remark in the first place that to every valid syllogism there belong 
a pair of rehited or conjugate syllogisms ; for if P, Q, i2 be the premises and 
conchision of a valid syllogism, and if P', Q\ R^y be respectively their 
direct contradictorii>s, then PR'Q^ is a valid syllogism ; for the conclusion 
cannot l>e Q^ since in that case we c*ould at once deduce R; it must there 
fore Ihj Q\ And in the same way QR'P' is a valid syllogism. 

So far, I U'lieve, we are following De Morgan ; but I do not think it has 
Ikh^u noticed that these three related syllogisms lie one in each of the first 
three figures or elsi* they lie all in the fourth. 

For example if PQR l)e in the first figure, which is denoted by 

Y X 



Y,,,X ) 

. X . . . .A. J y 



then when we form a syllogism in which the conclusion is the contradictorj 
of the second member, we must make the svllogism take the form 

Y,..X 



Y,..X ) 
Z ,..X V 

.*.^...zj , 



which is the second figure ; and so for the other syllogism. 

We may then denote our three related syllogisms in the three figures as 

follows : 

Fio. 1. Fro. 2. Fio. 3. 

PQR PR'Q' R'QP" 

or PR'Q' PRQ QR'P" 

or R'Ql'' R'PQ" PQR , 

the two la.st being only diflferent ways of writing the first. 
In the fourth figure we have a syllogbim PQR in the form 

V Y 



A^.. Y ) 

Y.,,Z I 

. . ^ ... ^V. J , 



and the related syllogisms are evidently R^PQ^ and QR'P' both of which 
are in the fourth figure also. 

This establishes the (X)nclusion that valid syllogisms come in three at a 
time. 

But in the next place we observe that to every valid syllogism in each of 
the first three figures there belongs a conjugate syllogism in the same figarc. 
From what has Iteen siiid already it is only necessary to prove this for tlie 
second figure, since it must follow from this for the other two. Now if we 
consider a syllogism in the second figure 



A^.. r ) 
z ,,,y\ 

. * . Xl ... a\ j 



we oliservc that sinw I'does not appear in the conclusion it might have 
been replacinl ))y anything else, which would disappear in the same manner. 
Let us then write non-Y iov K, or as we may sjiy, introduce privative con- 
ception, which has the eflcH.'t of interchanging A and E pro}K)sitions, as also 
/and (). We have thas a new syllogism equally valid (for it is really 
identical) with the first, wliich we may call a contrary syllogism to it. 

We have now established the ccmdubion that in the first three figures, 
valid syllogisms come in «ijr at a time. From this we can at once deduce 
the whole of the c«)nmion syllogisms. 

For consider the following arrangement of syllogisms in each figure. 



Fig. 1. 

AAA 

An AAl 

EAO EIO 

EAE 



Fig. 2. 

AOO 

AEE AEO 

EAO EAE 

EIO 



Fig. 3. 

OAO 

ATT AAI 

EAO EIO 

lAI 
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Here the syllogisms placed at corresponding angles of the three figures 
are mutually dependent, forming a triad of valid or invalid syllogisms, while 
each syllogiiim in any figure has a conjugate one at the opposite angle of the 
hejcagon in which it stands. 

y\c now demonstrate as follows : assume, for instance, that EIO is valid 
in any figure, then since K and / may be simply converted, the Kyllogism is 
valid in all figures. And again if Jt!lO is valid in any ligurc so must be J'JA 
aiiioe A involves /. From these the figures at once show the whole eight(.H.'n 
syllogisms to be valid. 

In the fourth figure the same supposition may be applic<l to the conjugate 
triads 

AAl AEE 

EAO AEO EIO lAI 



Fig. 4. 



And the six syllogisms in this figure are at once proved. It appears 
therefore that any of the syllogisms m«iy l)C made to prove all the rest, that 
the subaltern moods ought to be recognized in the syllogistic scheme; and 
that the fourth figure has a singular isolation from the other three. 

The rejection of the invalid syllogisms according to this method is 
eBpecially eaiy : for we have only one figure to examine of the first three. 
And if we take the second, we proceed as follows: 

We cannot have two negative premises, and . • . we cannot have two 
affirmative premises which are their contraries: 

We can, therefore, have only one aflirmative and one negative premiss; 
i. e, either 

E\ I » ^^^^^ K*^'^ * valid conclasion. 

* EI I * ^^^^^ *^ ^^ ^* 

There remain only the two pairs 

IE \ , I0\ 

of which if the first give no conclusion neither can the second which is 
contuineil in it. We have, therefore, only to demonstrate that lEO is an 
invalid syllogism in the second figure. 



P. S. — Since reading the above pajHT I find that the relations of the sepa- 
rate moods and figures to which alhisi<m h:i« lK.»en made al)ove were given 
by Mr. IVirce in a pajwr read before the American Academy of Arts and 
Sciences in 1867. j. ii. h. 



PETROGRAPHY. 



Note on the so-called Quartz Porphyry at HoUins 
Station, north of Baltimore. By G. H. Williams. 

[Abstract of a coinmunioation to the Naturallota' Field Club, April 30, 1884 J. 

In his first annual report, 1860, Philip Tyson, then State geologist of 
Maryland, mentionetl an occurrenee of ({uartz jwrphyry near the Relay 
iStation on the Northern Central Hailroiid. This ro(rk, which is admirably 
exp<38tHl in the cut just south of the present Ilollins Station, does at first sight 
appear t<) correspond very well to Tyson's designation. It forms a band 
some three feet in thickness <iuite conformable to the IxMlding of the gneisn. 
To the imaided eye crystals of red feldsiuir and (piartz appear to be pi»rphy- 
riliwilly iml>edded in a homo;i:eneous grayish-green gn>undmass. Under 
the micro8coi)e, however, the rock is seen to possess an altogether fragmental 
character. Angular fragments of quartz, orthoclase, and plagioclase of all 
sizes and shnixM are mingled with no regularity of arrangement, and are 
cemented together by secondary substances consisting mostly of silica, green 
homblcnile needles and epidote. The occurrence of such a fragmental 
b:ind inlerstratifieil with the highly crystalline gneisses, might possibly be 
accounted for by the sup]H>sitioii that it was originally a sedimentary bed, 
which had not l)een sufficiently metamorpliose<l to make a typical gneiss. 
To such an hypothesis, however, both the angular shape and the great 
variety in the size of the fragments is strongly op{>osed. Water must have 
sorted as well as rounded them. 

It seems much more prolKible that this was originally a gneissic bend, 
differing so far from the others in its constitution, that when subjected to 
the enormous pressure which ndsed the Appalachians, it was simply cnished 
— nnluced to a more or less perfect powder, but held by the surrounding 
rocks in its position and sul)se({uently re-cemented into a solid mass. The 
minenil coa*«tituents are identical with those of the gneiss, and all show, by 
their disturl)ed optical character, the action of great pressure. Moreover, 
the fragments have changed so little in their (M)sition that several lying 
near together may freciuently Ik; seen to have originally belonged to one 
crvstal. Such cruslunl strata which have not Ixjen re-cement«l are often met 
with in regions of grtmt dlnlocation. Their occurrence in the Al])fl offered 
great hindrance to the completi<m of the St. Gothard tunnel. 



RECENT APP 

I^rofesitors and Teachers. 

Dr. G. Stanley Hall, late a Lecturer in llarvanl University and 
Williams College, (as well as in Baliimuroj, has Ixcen a])]H)inted Professor 
of Psychology and Pedagogii-s. 

Dr. W. H. \VEi.cif, now Professor in the IVllevue Hospital Medical Col- 
lege (N. Y.), has been ap]N>inted Professor of P;itholo>fV in the medical 
dcp:trtment of this university. W. T. I'ouncilman*, M. 1)., h:is lieen 
chosen an Associate in Patholo;;y. 

Sir William Tiioms<»x, LL. I)., Profe.'*sor in the T.'niversity of Glasgow, 
has ai'cepted an invitation to dt>liver a ciMirsi' of lectun.'s on Molecular 
l>ynamics, during the month of < KIoIkt. 

K. W. Gi)!**!':, Ksfj., <»f I>>ndon, Professor elect of Kiiglish Literature, in 
the University of Cambridge, En;:land, has Iieen invite<l to deliver a course 
of Iwtiires on English Literature. 

PiiOKt^ssou CoR.>«ON', of Cornell University, is also ex[>ect<'d to deliver a 
€»ur-«e of lectures on English Litenilure. 

Mr. A. M. Elliott has been di*>ignate<l Associate Professor of the 
Bomance Languages. 

Mr. J. Kendel Harris has been designated Associate Professor of New 
Testament Greek and Palaeography. 

Mr. A. L. Kimball, Ph. D., a graduate of Princeton, has Ix^n designated 
an AswK'iate in Physic-s, and Mr. U. A. Perkins, Ph. 1)., a graduate of 
Williams, an Assistant in Physics. 

Mr. W. II. HowEi.i^ Ph. D., has been appointed the chief Assistant in 
Biology. 

Dr. Hexry Wood has lieen transferred, by his own desire, from the chair 
of English to that of German. 

FeitowSm 

The persons below named have been ap;,M.»int<.*d Fellows for the academic 
Tear lSiil-85 by the Trustees on tiio rci-ommendaiion of the Academic 
Council. 

E-niAN A. Andeews, of Xew York City, Ph, B., Yale College, 1881. 
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ENT8. 



William M. Arnolt, of New Brunswick, N. J., B. D., New Brunswick 
Theologieal Seminary, 1SS2. (ircek. 

(irsTAV Bissixo, of Baltimore, A. B., Johns Ho])kins University, 1882. 
3IfithvmtUirif. 

Henry Crew, of Wilmingtcm, ()., A. B., Princeton College, 1882. 

Jamf>* R. I)i'(;<JAN, of Macon, Ga., A. B., Mercer University, 1877; 
M. !>., Jeflerson Medical College, 1871>. Chemistry. 

AuTiiiii L. pRoTHixcjUAM, .Jr., of R<»me, Italy, Ph. I)., University of 
Ii<*ipsi«', l.S*<*2. Shnuitir lMnfjwt(jf». 

IioMKR W. HiLLYKR, of VVaupuu, Wis., S. B., University of Wisconsin, 
18.S2. VhrmUinj. 

\\\v.\s II. IlLiziXfiA, of Zeelan«l, Mi<'h., A. B., Hoj^e College, 1880. 
Shnn itir. Lanf/untff/t. 

I'RKDKKK k S. Lee, of Canton, N. Y., A. B., St. I^wrence University, 
IXTS. Jiiolofju. 

CnARM>i H. Levermorf:, of New Haven, Conn., A. B., Yale College, 
1870. IJiMory. 

(JivTAV A. Lii:ni(}, Jr., of Baltimore, A. B., Johns Hopkins University, 
18.S2. I*hjHim. 

C. W. Emil Miller, of I^ltimore, A. B., J(»hn8 Hojtkins University, 
1.SS2. (im'k. 

Henry K. Naciitrieb, of St. Paul, Minn., S. B., University of Minnesota, 
1S.S2. Biology. 

Henry B*. Nixon, of Winfall, N. C., University of North Carolina, 1878. 
MnthmnticA. 

Ai.miRT (f. Palmer, of Bidtimore, A. B., Johns Ilojikins University, 
1;S^2. f'hciiuHinj. 

Eiinf:st M. PhLASF., of Boulder, Colorado, A. B., Univerbity of Colorado, 
1H'<2. 7/0/ jw. 

Ai iiERT 11. ToLMAN, of Pittsficlil, Miihs., A. B., Williams College, 1877. 

Euf/linh. 

WiH)in;ow WiLbON, of WilnnngtoH, N. C, A. B., Princeton College, 1879. 
Ilutory, 



132 



JOHNS HOPKINS 



[XaSl It 



LECTURES ON CLASSICAL ARCHAEOLOGY. 



During the past academic year special attention has been directed to the 
subject of Archaeology and several lectures presenting the different phases 
of modem inquiry in that subject have been delivered before the students 
of this University. 

An introductory lecture on " Tlie Influence of Athletic Games on Greek 
Art," was delivered by Dr. Charles Wald^ein, Director of the Fitzwilliam 
Museum in the University of Cambridge. An alwtract of this lecture is 
given on page 62 of University Circulary No. 29. 

3f r. «r« T« darkens Course on Assoa, etc. 

Mb. Joseph Thacher Clarke, who has been in charge of the excava- 
tions made by the Archceological Institute of America at Assos, Asia Minor, 
gave four lectures on March 10, 12, 14, and 17. 

I. A Plea for Practical ARCJiiEOLcxJY. 

The first of these, a plea for practical research in this field, empliiisized 
the fact that the great rise of archpeology, during the past hundred yeari*, 
to its present position as one of the sciences of exact determination, is 
mainly due to the develoi)ment of its practi(?al side: to investigations 
directly piu^ued in the lands ennobled by antique civilization. 

The histor}"^ of classical learning, during the past four centuries, has 
shown that, without frequent and systematic research among the material 
remains of earlier life, the real intercourse of modern generations with 
antiquity steadily declinCvS. The want of archaeological investigations 
during the ages succeeding the first great impulse of the Renaissance, and 
of that intelligent understanding only to be derived from discoveries thus 
made, resulted in the general stagnation and pedantic lifelessness of all 
classic learning which is so characteristic of tlie seventeenth century. The 
encouraging beginning of classicid resejirch made in the QuattrxhCenio by 
Brunellcschi, Bracciolini, Squarcione, and notably by Cyriacus of Ancomi, 
did not meet with encouragement sufficient to insure the position of 
archfeological studies two hundred years later. During the seventeenth 
and the first half of the eighteenth centuries there was conseijuently no 
adequate understanding of the ill-arranged collections of antiquities as 
indices of former growth. The museums, while accimiulating worthless 
curiosities and bric-i-brac of all kinds, dwindled in character to the 
discouraging cabinets of varieties which were the idle delight of every 
small potentate. A 8Ui)erficial knowledge of antique lore, and particularly 
of Latin versions of (ireek mythology', was acciuired to lend an ignoble 
grace to the masquerades of Ix)uis Quatorze, and even as late as the time 
of Gesner, in the first years of the eighteenth century, these branches of 
learning were generally held in such low esteem that he, — the learned 
rector of the Thomas-Schule, Goettingen professor, and president of the 
academy of sciences, — seriously recommended a study of the classics to the 
homines elegantes of his day : that they might thereby be enabled rightly to 
comprehend the elaborate displays of tire works then in vogue, and dilate 
with learned emotions before the complicated and tasteless structures of 
white-of-egg and tinsel placed by the sugar-bakers u^wn the tables of the 
great. 

The lamentable fate which befell so many of the Arundel marbles is a 
striking instance of the lack of general interest in archaeological studies 
during this age : of the 250 inscriljed stones which once formed part of that 
famous collection, only 130 ever reached Oxford, the remainder having 
entirely disappeared during the few years which elapsed between the 
acquisition of the antiques and their bequest to the university. 

The spirit of the 16th and 17th centuries was foreign to the investigation 
of antiquity, — the age of AVinckelmann did not first discover Pompeii, but 
was rather first prepared to understand the lessons taught by its ruins, and 
hence systematically to seek the treasures hidden by its debris. 

Yet the wejilth and interest of classic lands two himdred years ago may 
be judged from the fa(rt that one explorer in the Archipelago returned to 
EurojKJ with originabi and copies of more than two thoasand inscriptions. 
Cyriacus, Si)on, even Stuart and Revett, saw and described monuments of 
antiquity which have now entirely disappeared. The Parthenon was practi- 
cally intact when the earlier travellers visited Athens. The weathering of 
time, and above all the vandalism of man, steadily continue to deprive us 



of the material remnants of former civilizations. The rmpidity of thk 
destruction must Ix? inconceivable to tha*e not acquainted with the neat 
history of classic monuments from jiersonal observation. 

Let us not idly lament this inevitable destruction, but rather find is it 
the greatest stimulus to archaeological research. The parable of thi 
Sibylline lKx>ks is brought forcibly to mind. Former investigators neglected 
points which we now seek with the greatest pains and prize as brilliut 
discoveries. We feel i>ainfully that an unpublished monument overthrowB, 
a work of art destn>yed, is an irreparable loss : let us also bear in mind tbt 
future generations, — to whom even leas will remain, — may justly hold « 
responsible for the opportunities we now neglect 

The lecture presented a review of the chief archvological exploratidoi 
carried out »invQ the pioneer work of Stuart and Revett, and illustrated tlte 
gradual growth of those exact methods of investigation which have giwn 
to the research of anticjuily the certainty of comparative anatomy. 

II. Two Lectures on Assos. 

The investigations carried on by the Archaeological Institute of Amerio 
at Assos, Asia Minor, give as perfect a picture of the life of a quiet proTiu- 
cial (ireek aipital, as the recent brilliant excavations at Olympia displiy 
the character of a great place of Hellenic festal awemblage. 

Assos was a small town, — small even for antiquity, when cities were Toy 
far from the enormous dimensions of modem capitals. The number of its 
inhabitants can never have greatly exceeded twelve or fifteen thousaod; 
but its interest and importance can by no means be judged by that of modem 
towns of etiual size. Athens itself, at the time of its greatest extent ind 
power, is known to have had only ten thousand houses, and twenty-one 
thousiind free citizens, and this figure included the entirely separate harbor- 
cities of Munychia and the Piraeus. To take a more recent example: the 
imperial city of Augsburg, at the epoch of its chief historical fame, under 
Maximilian, had only sixteen thousand inhabitants, — was only about the 
same size as Assos. 

The first report represente<l three months* excavation. There are now 
the results of two vears of hard work to add to it ; and these results have 
been fully proi^rtionatc. The first report was restricted, in the description 
of buildings examined, to the temple and the Greek bridge. To the 
knowledge of these structures so many additions have now been made, that the 
present restorations may be considered as perfect The temple, already 
better known than any other building discovered in a similarly ruinoos 
condition, apjicars as valuable an example for the history of Doric architec- 
ture as many which arc standing to the top of the entablature. Several 
more of the reliefs carved upon its epistyle, the importance of which to the 
history of Greek sculpture is now recognized by all scholars, have been 
found since the publication of the report, and the entire stone ceiling of the 
building has lK?en recovered. To this have been added many details, 
including most interesting and curiously suggestive observations concerning 
antirjue stone-cutting and laying. 

Our knowledge of the geograj)hy of the lands has been further enriched 
by maps, gcologii^l as well as topographical. The story of its archjEologicftl 
recovery has been extendi^, while its jwlitical history has received most 
im()ortant additions. 

The digging of the second and third years was mostly restricted to the 
lower town. Much work wjis done upon the fortifications of Assos, the 
finest known works of Greek military engineering. The oldest inhabitants 
settle<l close around the Acropolis, building rough walls of enormous block8» 
not cut by any metallic tools, upon the levels just at the foot of the volcanic 
crater, and there did much terracing which was cleverly used by thelat«r 
Greeks. The first outer circle wall was certainly old at the time of the 
Lydian invasion. Under the favoring influence of the Aeolic colonisition, 
the city flourished greatly, and a new wall became necessary, which second 
masonry may have somewhat antedated the Persian wars. By reason of 
the troubles brought on by the Persian occupation of the land, the city 
decreased in extent, and when, under Lysimachos, its walls were rebuiltj 
the entire enclosure north of the Acropolis was relinquished. The ramp*rt9) 
partially overthrown by sieges, were not considered worth repairing, aod » 
connecting wall was built to the Acropolis in their stead. This noble m>* 
of masonry of the fourth century B. C, rising in many places to bokoa 
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D height, was joined ho act'urately that the blade of a pcn-kiiifc 
Q now be introduced between the stoneH. It was this portion of 
hich caused Col. Leake to speak of Assos as the finest representa- 
rreek citv in existence. Under the dominion of the Romans the 
I city again increased, and finally re-occupied the space north of 
\\\&, new escarps being built in front of the walls, enclosing them 
The fortifications of Assos represent the work of more than a 
'ears, the masonry in nr>me parts, especially towards the eastern 
city, closely resembling the ramparts of Constantinople. 
IdingM of the Agora, or market-place, of Assos are so interesting 
mnected that they are superior to those of all other Greek cities; 
thstanding the elaborate works of the many writers who have 
d and described the market-place of Pompeii, we may even 
\gora of Assos to be not only more interesting, but more com- 
>wn, than the forum of that city. The enormous Stoa, or Colon- 
hundred and ten meters in length, was built, it may be with 
med, by the architect of the Stoa which surrounded the temple of 
lias at Pergamon, so recently excavated. It is constructed of the 
s Acropolis, an andesite much resembling granite ; a comparison 
e forms given to this material and to the marble mouldings of 
is most instructive. Being ceiled with wood, it needed only one 
hind every second column of the front. Next to it, and appar- 
i same date, is the bouleuterion, or building in which the archives 
were kept. It is worthy of note, that most of the inscriptions 
! in the slides of earth l)eneath this part of the Agora, evidently 
sn thrown down during the troubles of the city. The building is 
•allel in character to the only other lx)uleuterion known — that in 
t Olympia ; or rather, it is like the inner portion of that struc- 
being at Olympia halls on either side of a centre like the edifice 

ding which borders the Agoni on the south is absolutely uniijue. 
»nly instance of a Greek bath known, and the only four-storied 
n of antiquity ever recovered. Fortunately, we have beeen able 
» restore it. Its arrangement is extremely curious and interesting. 
1 of an enormous hall going through two stories, with twenty-six 
upon its side; al)Ovc this entire structure was a colonnade, the 
hich was uj)on the level of the agora. In front of the stoa 
rmous basin for the reception of water, covered by stone lintels 
ved that it was not visible to persons on the market-place, 
n a subterranean conduit to the lower story of the Imth, and there 
gements for the water to flow into the thirteen lower cells. The 
;r was UhI into a larger basin l)eneath the l)ath building. There 
jr reservoir to receive the water from its roof; this connected 
reet, and so formed an enormous fountain, giving pure water for 
iptiojiof the people, while the water of the refuse basin adjoining 
for the cooling of the theatre. 

the bath was built, in later times, a small henxm, in which the 
:he benefactors of the city were deposited, their names being 
n the entablature. We opened the three sarcophagi standing in 
ng, which were found to contain only strigils, small vases, and 
»f the dead. 

iges of plan ol)servable in the agora are peculiarly interesting. In 
( there was an in(.'lined plane ascending from a lower street to its 
when the heroim was intruded, the passage l)ecame so narrow 
to be turned and transformed into a stairway. Two fine mosaics 
tively early date were found just below the retaining wall of the 
ce; the larger of these represented victories carrying votive 
owards tripods, with a seller of cupids as centre piece; the 
wrdered with geometrical figures, enclosing couching griflins,— 
' arms of Assos. At the east of the agora was the bema, where 
stood when addressing a crowd, the level of the place being 
i above the market-place and flagged, while the remainder, like all 
*t8 before the Christian era, was unpaved„ 

)ther buildings of the lower town, the theatre is now as well 
IS any building of its class in Asia Minor. Because of certain 
» of the stage, its recovery is particularly valuable for the history 
dk theatre. The gymnasion, at the west of the town, is equal in 
n and interest to the gymnasion of Olympia, — the only one 
known. Noticeable also is a great atrium, of late date, but 
e praaeiTation of Greek forms far into the Roman period, — ^the 



arch appearing with purely Hellenic details. In the lower town of Aesos 
there were no less than seven Christian churches. The street of tombs is 
perhaps the most interesting burial-ground of the ancients hitherto investi- 
gated. It presents monuments of every period: one, notably, cannot be 
later than the seventh century B. C-., and many are as recent as the eleventh 
or twelfth Christian centuries. In this necropolis are four gpreat maufloleums, 
one of which presents a perfect parallel to the tombs of the kings at 
Jerusalem. We here opened one hundred and twenty-four san^ophagi for 
the first time, and found many cinerary urns, there having been at Aasos 
a mixed system of inhumation and cremation. In the sarcophagi were dis- 
covered great numbers of figurini, small vases and glasses, among them some 
beautiful specimens of thin transparent glass, and several thousand coins. 

An instance of the direct search made for materials bearing upon our 
knowledge of the development of various phases of ancient art may be seen 
in the fact, that two of the most interesting links that could be desired for 
Greek architectural history have been found by the expedition, — a proto- 
ionic capital, which stands between the ornamental spirals of Mesopotamia 
and the perfected ionic capitals of the E^rechtheion ; and a proto-doric shaft 
with a base, which prove with equal certainty the derivation of that column 
from an £}gyptian shaft like that appearing in the tombs of Beni-Haasan. 

The work at Assos labors under only one signal disadvantage : its reeultt 
must be long awaited by those to whose munificence its execution is due. 

III. C*YRENE. 

The C^renaica, — that blunt projecting headland some six hundred miles 
west of the Nile delta, to-day termed by physical geographers the great 
plateau of Barca, — was well-known to the earliest navigators of the Medi- 
terranean, the Phoenicians and Carthaginians, both of whom appear to 
have richly profited by its extraordinary natural advantages. The state 
there founded by Greek colonists attained to an incomp:irable productivity 
and wealth during the most glorious peritxl of Hellenic civilization, — was 
prized as one of the fairest African provinces by the Ptolemaic dynasties 
and the later Roman rulers — yet, wcmderful to relate, this land was so 
entirely deserted and forgotten in the Middle Ages that for more than a 
thousand years its very existence was practically unknown to neighboring 
Europe. 

A country which for twenty centuries had been one of the most flourish- 
ing states of the world, — a coast easily reached in forty -eight hours sail from 
Athens during the favorable northern winds prevalent in the summer season, 
and but little further removed from Italy, — had literally to be rediscovered 
during the lifetime of many still among us ! 

It is tnie that the bare fact of the existence of Greek and Roman remains 
in the CVrenaica had been known some time before, but the accounts of the 
older travellers are so extremely meagre and unimportant that they merely 
heighten our wonder at the information given to the world by Becchej 
and by Pacho in 1827. 

The first and the only excavations undertaken upon the site were those 
made by Captain Smith of the Royal Engineers and Commander Porcher of 
the British Navy. Their work, carried on with but very few men, was com- 
menced in 1861, and completed in October of the same year. Yet the results 
of this short and ill-provided campaign were so fortunate that they may be 
said to oci*upy an exceptional position among similar undertakings. The 
volume published by the explorers makes mention of the discovery of no 
less than one hundre<l and forty-eight pieces of sculpture : some of these, full 
figures in a remarkably fine state of preservation, being works of first-rate 
importance. That the irregular work of a few months, carried on by naval 
officers untrained in scientific archaeological research, should have been 
attende<l by such astonishingly favorable results is the greatest possible 
incentive to the undertaking of thorough investigations upon this once 
magnificent site. 

The possibility of such rich dis(X)veries is explained by the history of the 
ancient growth and overthrow of the city, and especially by the neglect 
which has sinc*e preserved the antique remains, in an almost deserted 
province. 

Some of the most vexed questions of Archeology are likely to find their 
solution through investigations in the CVrenaica. The influence of £!gypt 
upon the early civilization of Greece can nowhere be displayed in greater 
directness than on this debatable ground. A knowledge of Cyrenian worics 
cannot OEiil to give an incomparable insight into the development and 
independent advance of Hellenic forms. 
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Among all Greek cities there remains not one so accessible to the explorer 
M Cyrene ; yet decisive changes in the government of Tripoli, and the con- 
sequent accessibility of the land, are imminent. Let us trust that this last 
remaining opportunity, — one offering exceptional advantages, may be vigor- 
ously followed up by our own country. We can never hope for a more 
fiivorable chance to make amends for a long and discreditable inactivity in 
the field of archsoological research. 

Mr. W. J. SHUman'a Course of Lectures. 

Mr. W. J. Stillman, bite U. S. Consul at C:rete, gave three lectures on 
March 19, 21, and 24. 

I. Prehistoric Research in the Classical Field. 

The first lecture was devoted to an account of the prehistoric ruins of 
Central and Southern Italy and Greece, commonly called Cyclopean or 
Pelasgic, which the lecturer classified and systematized, showing that the 
technical characteristics of this class of remains oblige us to connect them 
with a civilization independent of that of Asia Minor or Egypt, which he 
concluded to have been indigenous to Italy and to have been Pelasgic. As 
a parallel demonstration to that of the ruins, the lecturer collated the prin- 
cipal traditions about the Pelasgi, and elaborated the argument in favor of 
a fourth great independent civilization, those of Egypt, Mesopotamia, and 
China having been long admitted to be independent of each other. These 
Pelasgic ruins are of the stone epoch, ranging down to that of elaborately 
polished stone. 

" I think it is impossible to avoid the conclusion that this entire series of 
constructions belongs to a civilization which had nothing whatever to do with 
that of the East, of Egypt, or of Mesopotamia, but which, on the contrary, 
had its origin and development in the circuit which I have traced, where 
it was the earliest of which we have anv indication, and that where anv 
Widl occurs in that range containing brick, cut stone, or cement, it must be 
at once relegated to an epoch at least postheroic ; I believe that this cycle 
closed by the entry into its realm of Extern arts and knowledge conse(]uent 
on the great ethnical movement typified possibly, or possibly ended, by 
the Trojan war. It met in Crete, in Asia Minor, and later in Greece, the 
Eastern movement, and the methods and knowledge of both are henceforth 
common property of the classical world. 

" The more deQnite conclusion to which I am forced is that these remains 
were the work of a civilization which had its origin in Lower qt Central 
Italy, and, moving southwards from a great centre in Etruria, made the seat 
of its highest power in the mountainous country of the Sabines, the cities 
about Alatri forming a large congeries of important states, or an empire 
relatively greater than any subsequent power in Italy until the Roman. 
The movement of this civilization or empire was down into Apulia, where 
are numerous remains of this polished stone period to which Alatri, Arpino, 
and Mykenae belong ; then it reappears with unique distinctness at Kaphalu 
in Sicily, passes over to the lUyrian shores across the narrows of the 
Adriatic, extends only as far northwards as Dodona and Apollonia, but 
southwards founds a city or more on every one of the Illyrian Islands — Leukas 
(of Korkyra we can say nothing, as the Venetians had the habit of destroying 
all antique remains to construct their fortresses when more convenient than 
quarrying, and of Zante wc know similarly of no remains) ; Kephallenia 
four or five ; Ithaca two — ^and all along the main coast, then appearing in 
great force through the Peloponessus, in Kythera, Anti-Kythera, in Crete 
especially ; and at various points following the northerly receding coast of 
Attica, and in Thessaly. But while this peculiar construction appears in 
the vicinity of Smyrna and in the Troad there is no trace of it in Phoenicia, 
Egypt, or any of the northern coasts of Africa." 

II. The State of Research ix Greece. 

The second lecture, following the development of Hellenic art, showed 
the relations of the Pelasgic to the later epochs, and indicated the points 
from which, by the archaeological indications, the most im{X)rtant informa- 
tion as to that development was to be hoped for, and followed the chief 
excavations of the last few years. It pointed out the important relation 
between the archaeology of Athens and that of all the J^t, and showed the 
importance, under present political circumstances, which an American 
school of archaeology at Athens might have in the development of that 
science, considering the mischief which the Greek archaeological laws and 
jealousy of foreign governments had done, and which an American influ- 
ence free from all political rivalries and animosities might help to remedy. 



" The politics of Greece witness an amount of foreign interference which 
no other country in the world is obliged to submit to. Every diplomatic 
frmctionary of every European government oonfdders himself authorized to 
interfere in the conduct of affairs, bully the ministers, stand between them 
and the king, dictate and veto as if Greece were really a province of his 
own country. The Cireeks are abused for bad and unstable government 
when they have not even the shadow of administrative independence. 
The natural consequence is a refractoriness to foreign influence on the part 
of the best and most inde])endent minds of the country which extends with 
a morbid irritability to every interest, even to archaeological concesriona. 

" I believe that an American school properly endowed for real archsologi- 
cal work would be the most potent possible agency in the mollification of the 
Greek animosity to outsiders, and would be free to operate without any 
political jcaloiLKv, or suspicion of any attempt to acquire undue influence of 
any kind, and might well, being free from any suspicion of hidden purposes, 
approach the minds of all intelligent Greeks in a way which should lead to 
the desirable modification in their laws. To accomplish this would be 
meriting the laurel crown for our country. Apollo and the Muses invite us 
to receive their blessing in such a work." 

III. The Relatiovs op Art to Archjeolooy. 

The third lecture dealt with the relation of art to archaeology and the 
division of art criticism into the archaeological or scientific, and the aesthetic 
or sympathetic. To the former, Morelli's studies on the Italian school were 
recommended as a model and commencement ; the German school of critics 
are in this branch preeminent, and we owe the proper method to their studies. 
In the aesthetic department the lecturer did not accept the German method 
or results, but looked to Burke as the founder of the true school of aesthetics, 
and Cousin, Ruskin, and the Platonists as following the line of investigation 
most likely to make aesthetics a scientific study. 

He developed the homologies of the various forms of art, painting, music^ 
etc., — arguing that they all are governed by definite laws, the development 
of which proves that art is not imitation of nature but the expression of 
individuality and human emotion, its primary law being that of harmony and 
not resemblance. This was shown by a study of the growth and decline of the 
varioiLs epochs of art production, which invariably began to deteriorate 
when ])ortraiture was reached. 

I>r. A, Emerson's Lectures on Olympiaf etc. 

Dr. a. Emerson, Fellow in Greek, gave six lectures on Olympia, March 
26-April 7, 1884. 

I. The Olympic Festival. 

A saying of Ernst Curtius : " The wreath is the armorial bearing of 
Greece," is borne out in the history of the Hellenic people, which is a 
continuous race of the Greek cities and tribes for the prize of excellence. 
In public and private life, the desire and delight of surpassing others is the 
key-note of the Greek character. Formal contests for a set prize, a preemi- 
nently Greek institution, concentrated effort in every department of activity, 
and thus deeply influenced the physical, intellectual, and moral development 
of the Greek race. Feasts and funerals were the occasions of athletic 
games in the heroic age; afterward these became fixed institutions of 
l)eriodical recurrence. Many such celebrations originated in funeral rites ; 
all were associated with the worship of the gods. Among a hundred, but 
few attained to a more than lo<ral importance ; only four, the games cele- 
brated quadrennially at Olympia, Delphoi, Nemea, and the Isthmos, 
were considered Panhellenic or national. The endeavor to elevate the 
Panathenaia to the same rank failed. Elsewhere, prizes of value, jars of oil 
at Athens, a silver cup at Marathon, etc., or even money, could be won ; 
the prize of the national contests was the purely symbolical wreath. Greeks 
and barbarians recognized the elevating moral effect of so high an apprecia- 
tion of excellence. The Olympic games were earliest established, greatest 
in renown, and longest celebrated. Their origin dates from mythic times. 
Conflicting legends indicate that many Doric and Achaian peoples had a 
share in their establishment. In the ninth century, Iphitos of Elis 
established a truce, by which the celebration of the games in time of war 
became possible, obtained the protection of Doric states for the neutrality 
of Elis by introducing there the cult of Herakles, and abolished the giving 
of material prizes, thus laying the foundations of Olympiads greatnen. 
The document of the sacred truce (iKexeipia), graven in ancient lettering 
upon a round stone afterward preserved at Olympia, is the earliest aathentie 
Greek inscription of which we have record, and proves these events lustoricaL 
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In 776 B. C. the registration of the victors so important for Grecian 

chronology was begun. The victor in the foot-race, a dash of 600 Olympic 

feet (192.27 m.), gave his name to the Olympiad. Under the ]>]0ii8 pretext, 

at first, of restoring the practices of the heroic age, other athletic contests, 

and horse-races, were introduced from time to time, until the wreaths 

distributed numbered seventeen or more. The fashion and conditions of 

these contests were explained in detail and illustrated with diagrams from 

ancient sculptures and paintings. Uniform training, early registration, and 

lair play were required of the athletes, under penalty of exclusion, or, if 

fraud was discovered too late, of heavy fines. After the loth 01ymi)iad, 

the contestants entered the lists naked. Ancient and modem records were 

compared : 

Day's run : Good Greek record, 150 km. ; 

Good modern n«on], 168 km. 
Long running jump : Beitt Greek record, 65 feet ; 

Best modern record, 49 feet (Engl.) 3 inches. 

As the victors in the horse-races were the registered owners of the 
animals, such victories could be and often were won by women. The course of 
a celebration in the time of 01ymi)ia*H greatest prime was then narrated. The 
8ac*rcd month, ApoUonios or Parthenios alternately, and with it abstention 
of all Greek soldiery in all Greek lands from molestation of persons journey- 
ing to the games, began with the first or second new moon after the summer 
solstice and was announced by Eleian heralds. The festival occu])ied five days 
from the 11th to the loth of the month. The spectators found the athletes 
with their trainers, and the managers of the games, already on the ground. 
The multitude encamped around tbe Altis. Girls were ])erniitted to see the 
games, but married women were excluded from the sanctuary for the tive days 
of the festival, upon pain of death, and took up their abode on the other side 
of the Alpheios. The first day was devoted to the swearing-in and lot- 
drawing of the contestants and to public sacrifices. The ])rocessions of 
del^ations from the Greek states were the chief feature of interest. The 
second day witnessed the contests of the boys. The central day decided the 
victory in the principal contest, the Stadion dasb, and in the other foot- 
races of the men. Beginning at sunrise with the Dolichos, the sports were 
concluded at evening with the Pankration. On the fourth day the specta- 
tors saw the driven and ridden horse-races in the Ilippodromos. The 
splendid spectacle of the four-abreast chariot-race made this day equal 
the third in interest. In the afternoon, the spectators rctumeil to the 
Studion to see the long-drawn-out contest of jumping, quoit and javelin 
throwing, running and wrestling, which constituted the Pentathlon. The 
presence, among the throng of spectators, of eminent Greek statesmen, 
warriors, philosophers, orators, and poets, contributed to the interest of the 
festival. The last day, when the distribution of the wreaths was over, 
aiibrded opportunity for the production of the odes written for the victors 
by such poets as Pindar or Simonides, and for the orations of a (rorgias and 
a Lysias. The banquets of the victors, often given at lavish expense, and 
protracted far into the night, concluded the festival. Still greater dis])lay 
could be made on the return of the victor to his native city. Kxainetos of 
Akragas passed through the breach in its walls escorted by three liimdred 
span of milk-white steeds. Lakedaimonian victors fought nearest the 
Spartan king in Ixattle. The Olympic wild-olive wreath could not have 
been held in greater esteem. 

II. Topography of the vicinity of Olympia and History of the 
Locality to the Completion of the Excavations. 

The people of Elis were the installed managers of the national festival, 
and the land and people on the one hand, the games on the other, mutually 
influenced each other. The other cantons of the Pelojwnnesos that gird 
Arkadia round about, are separated from each other and from the central 
canton by lofty mountain ranges. Ik^tween Arkadia and Elis there is no 
water-shed; the waters of Arkadian rivers flow from the mountiiinous 
interior of the peninsula through the spreading valleys of Elis to the 
western sea. 6ome ancient geogrdphers, for this reason, considered the two 
one. It was the neutrality attendant upon the curatorship of the games 
that preserved to Elis its early independence. A flat, marshy shore, with 
poor anchorages, turned the minds of the inhabitants from trade, and the 
insect pests of the lowlands kept them in the fertile interior hills and 
valleys, cattle-raising and farming. The Phoinikians and the sailor-folk of 
the neighboring Ionian islands had the trade to themselves. The Eleians 
lived, for the most part, on their paternal acres, in profound peace, and 



satisfied with an oligarchical government. Travelling justices and village 
fairs made it unnecessary for the country people to fre<iuent the city. 
Polybius (iv, 73) tells of families none of whose members had for genera- 
tions left their inherited lands for the city. Cotton was grown here alone 
in Greece, and woven into costly fabrics. Populous and law-abiding to a 
remarkable degree, Elis was withal a very religious country, " everywhere 
full of shrines of Artemis and Aphrodite and the nymphs, in groves abound- 
ing in flowers by reason of the moisture, and studded with chapels of Hermes 
along the roads and little sanctuaries of Poseidon on the coasts'' (Strabo, p. 
348). With less of prosperity, such is still the character of the region. The 
course of the Alpheios river and of its tributoriea was described. The 
curious phenomena connected with the lake of Pheneos and the floods 
produced from time to time by its emptying itself into the Ladon were 
dwelt upon at length and it was shown that the deposits of earth over the 
site of Olympia are due to other causes. The tive roads by which Olympia 
was anciently approached were traced on the map. 

The history of the games was followed from their prime in the fifth 
century through the ** colonial " fourth century to the decline of their Greek 
character by the admission of Romans and other barbarians, and through 
the increasing degradation of the Roman period to the victory of the 
Armenian Artavazd at the last celebration of the games in the 293d 
Olympiad, and Theodosius's prohibition of the games, A. D. 394. The Gothic 
hordes of Alaric invaded the Peloponnesos one year after this Christian 
prohibition of the pagan festival. They ]>lundercd, but did not destroy. 
In accordance with an edict of Theodosius 11.; ordering the destruction of 
the remaining heathen sanctuaries, the temple of Zeus was fired A. D. 
426. The final overthrow of the structure a])pears to be due to the great 
earthquake of July 9, A. D. 5ol, which buried 4000 people under the ruins 
of Naupaktos. Nothing more is heard of Olympia until modem times, when 
Montfaucon and Winckelmann were the first to advocate an excavation now 
happily consummated by the eflbrts of E. Curtius and the intelligent liberality 
of the German Diet, which voted $150,000 for the purpose. 

III. The Description of Pausanias. 

A Greek of the age of Hadrian and the Antonines has left us a description 
of Olympia in forty-two chapters, written in A. D. 174 ; these are in the 
books devoted to Elis of the Description of Greece by Pausanias, of Magnesia 
by the Sipylos. The writer and his manner were characterized. An 
antiquarian by predilection, he is very full on the older monuments of the 
Altis, but cares little for the later works, the most extensive and striking of 
which, the water-works and exedra of Herodes Atticus, he does not even 
mention. The most valuable parts of these chapters arc those containing 
the minute descriptions of the ark of Kypsclos in the Heraion and the statue 
of Zeus in the great temple. As making possible a mental reconstruction 
of this greatest work of Pheidias, the wonder of all antiquity, the latter 
def^ription is of wider interest, and was entered upon in detail. The 
techniiml processes of statuan' in gold and ivory were elucidated in 
accordance with the researches of Quatromtire de Quincy, and illustrated by 
diagrams showing the processes of working ivory, and composing reliefs and 
statues out of pieces of ivory mechanically reproduced after the parts of a 
dissected plaster model. 

IV. The Chief ARCHiTEcrriiAL Monuments of the Altis. 

Pausanias tells of a carefully protected wooden column shown him at 
Olympia, which tradition took for a part of the house of Oinomaos. In the 
Heraion he saw a similar monument of the primitive wood architecture of 
the Hellenes, the authenticity of which is now proved beyond a doubt by 
the curious features in the architectural remains of the Heraion. 1096 
B. C. is the date tradition assigns for the building, and that may be the date of 
erection of the flrst temple on this .site. It is not possible to assign a date 
for the temple of which the ruins exist, as it was not built at one time. 
A very elongated brick cella is surrounded by Doric columns placed so wide 
apart tliat a wooden entablature must be inferred — and no fragments of an 
entablature were discovered. There is no uniformity in the diameter, the 
fluting, or the capitals of the columns, whence it appears that they were 
inserted one by one as the older wooden pillars rotted and weakened. The 
wood derivation of the Doric style is thereby established. The inner portico 
was an addition not contemplated in the original plan, of which it preserved 
the alcove arrangement of the side walls, comparable to that of the temple of 
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Bassai. The terra cotta tiling and roof-decoration, which can be recon- 
structed from the jneces found, was archaic and elaborate. The building of 
the temple of ZeuH occupied some fiA«en years from the 77th to the SOth 
Olympiad, not, as was formerly supposed, 120 years. The booty made by the 
Eleians in subjugating a revolt of the Pisatis furnished the means for its 
erection by Libon, an Eleian architect. It is built of porous limestone, in 
the best style of Doric art, as a peripteral hexastyle of normal proportions 
(length, top of stylobate 64, 10 m. = 200 Olympic feet; width 27.72 m; 
height, inclusive of akroterion, 68 Olympic feet). Of other editices of 
Olympia, the Buleuterion, in which the Eleian Council met diu*ing the 
festal month, is the most interesting. It was situated without the Altis, and 
is a unique example of Greek civic architecture. The ruined state and 
restorations of these and other buildings, with their details, were shown by 
means of the stereopticon. 

V. The Sculptures of the Temple of Zeus. 

The stereobate, walls, and columns of the temple must have stood com- 
pleted at the opening of the seventy-ninth Olympiad. By this time the 
amount of sculptuml work to be employed in the decoration of the temple 
had to be determined, and the execution of it confided to the artists whose 
services could be secured. Technical and practical considerations forbade 
the thought of adding the sculpture after the constructive portions of the 
architecture were in place. It is known tliat at Phigaleia, not fur from 
Olympia, artists as distinguished as Onatas and Iktinos were hampered by 
dictation on the part of an ultra-conservative priesthood. At Olympia, 
where the progress of Greek art had, as it were, its living record, meddling 
with an artist's design on the part of the Eleiun commissioners was not to be 
expected. But subjects and treatment, if the artists took their task 
seriously, had to indicate an agonistic sanctuary, with a local story and 
a Panhellcnic significance, dedicated to the supreme Zeus. Nor was this 
enough, if harmony and artistic unity were not preserved. These last 
postulates required that all, workmen or artists, who worked at the sculptural 
decoration should be made subordinate to one head. Pheidiiis, to whom 
this position was given at Athens, did not come from Attica to Elis till the 
83d Olympiad. Pausanlas tells us that Paionios of Mendc was the author 
of the Eastern pediment-group ; the less conspicuous Western pediment was 
filled by Alkamenes. The inscription of Paionios on the base of the great 
marble Victory executed by him for the Messeniaus boastfully records that 
in a formal competition the prize was awarded to \\\&finial8 for the temple: 
" Kat TQKiHJTt/pia TToiuv kitl Tov voov m/ca." The finials of the temple were the 
statuettes of Victory that topped the pediments and the cauldrons sur- 
mounting the four corners, works of gilded bronze. Regarding these pieces as 
of small account, compared with the great statuary group of the pediment, 
eminent German archaeologists have translated aKfiuri/pta by '^ statues of the 
pediment,'' thereby unwarrantably wresting the word from its technical 
significance. The lecturer saw in this competition and victory a trial of 
skill, the outcome of which was the placing of the approved master in the 
position of chief director of all the scnilptural work about the temple. It 
was fitting that this responsibility and honor should be vested in the artist 
whose design for these very conspicuous, though small, pieces, which were 
to crown the finished temple, showed the truest feeling for the spirit of the 
place and the keenest appreciation of arcliitectural effect ; fitting that the 
artist should be proud of what was the beginning and marked the end of his 
work on the temple. The spirit of the agon in formative art breaks out in 
its best periods. It is known of Alkamenes, on this occasion surpassed 
by Paionios, that he afterward grew to compete with Pheidias. The best 
test is not necessarily a design for the intended work itself. Ghiberti*s 
relief of the Sacrifice of Isaac, now seen with Brunelleschi's in the Bargello 
at Florence, proved him a better man than Brunelleschi or della Quercia 
to trust with the execution of the great bronze doors of the Florentine 
Baptistery, a work of fifty years. The lions' heads of the cornice are 
merely architectural ornament ; those preserved sliow, in a striking manner, 
the different degrees of ability represented among the commoner workmen. 
The sculptural decoration conformed to the character of the temple 
according to an evident system and ])lan. In the twelve metopae of the 
cella fronts, so disposed as to meet the eyes of the visitor in tlieir due order, 
the contests and victories of Herakles, the son of Zeus, were represented, 
possibly by Paionios' Northern and Eleian assistants. The subject of the 
Eastern pediment group Paionios took from the local legend of Olympia ; 



Pelops and Oinomaos, with their retinues, were seen preparing for their oft- 
sung chariot-race. The figure of Zeus, in the centre of the pediment^ 
showed him sharing in and controlling the afi&irs of men. In the WetUem 
pediment, Alkamenes had rendered in marble the combat of the Centaun 
and the I^pithai, the favorite subject of the Greek chisel becaose it cele- 
brated the contest of law and order against ruthless and forbidden forces^ 
the triumph of the athletic Greek over the uncouth monstrosity of the 
Barbarian. Apollon, the first Olympic victor, stood in the centre, turning 
the scales of battle in favor of the Greeks. Prayer and thanks for divine 
favor, in Greek form sacrifice to Zeus, the giver of all victory and saocess, 
was the thought embodied in the acroteria. The sculptures themaelves, 
studied from the photographs of the originals and the model restorations by 
Griittncr, revealed an essential unity of style throughout, due partly, 
perhaps, to the commanding position of the principal artist, but in even 
greater measure to the northern Cilreek nativity of the sculptors. Mende, the 
birthplace of Paionios, and I^mnos, that of Alkamenes, were both in the 
pale of the pictorial Thessalo-Thracian school of art which deeply influenced 
Athens itself through Polygnotos of Thasos. Again, different pieces and 
partes, l>oth of the metopae and of the pediment statues, display dissimilari- 
ties and inconsistencies such as cannot be due to the unequal skill of 
workmen : Olympia itself was a school and the traces of its influence are to 
be seen in certain Peloponnesian and Eleian affinities. 

VI. Free Sculpture; the Victory of Paionio6 and the 

Hermes of Praxiteles. 

Delving in the deeper strata of the Olympic soil brought many interesting 
relics of early art to light ; among them are several specimens of primitive 
bronze work. A griffin's head, anciently the handle of a cauldron, and the 
beaten plate with a large relief of the winged Artemis holding two lions 
and a smaller one of Herakles pursuing a Centaur with human fore-legs, 
show early Greek figured bronzes to have been as Oriental in character as 
primitive bronze or terra-cotta ornament. The latter piece is of particular 
interest from the coincidence of the subjects with two that were carved upon 
the famous chest of Kypselos of Corinth, anciently preserved in the 
Ileraion. 

Two stone heads of Hera, the larger one probably that of the temple- 
image, compared with a small bronze Zeus of very archaic type, show a 
great superiority of early work in bronze over contemporary sculpture. 

The monument erected by the Messenians of Naupaktos to commemorate 
victories of which the tithe of the booty covered the expense of the 
erection, a colossal marble Victory on a high triangular pedestal, was 
executed by Paionios. Even in antiquity there was divergence of opinion 
as to the event thus conmiemorated. The taking of Oiniadai by the 
Messenians of Naupaktos in the 81st Olympiad was a more signal exploit 
than the participation of Messenian soldiery in the capture of Sphakteria 
or the harrying of I^konia after the battle of Pylos. On both occasions 
plentiful lKx>ty was doubtless made. It is prolmble that the offering was 
promised to Olympian Zeus in tlic elation of the successes in Akaruania, Imt 
the execution delayed with su1>sequent reverses until the completion 
coincided with other victories. The booty coming from different enemies 
is sufficient reason for the indefiniteness of <Je/carav ano ruv izokefiiuv. The 
statue itself reveals astounding progress on the part of its master, without its 
appearing whether this may be in part due to the influence of Pheidias^ 
The pediment sculptor is recognized in the accommodation of the figure, i 
poi<ition and ]>roportions, for its place on a pedestal over six meters hig 
The pictorial sculptor betrays himself in the bold conception of a floatin 
figure, and in the use of color and light and shade effects in the drapen 
which has some peculiarities in common with that on some of the pedime 
figures. If the order for the statue was due to the success of the sma 
bronze Victory for the pinnacle of the temple, it is a fair coi\jecture that tt 
larger statue was an elaboration of the smaller design ; the evident copyi 
of Paionios in the acroterion Victories from Delos wotild thus have 
natural explanation. We are again reminded of Ghiberti, introducing in 
second door, in freer and larger composition, the subject of his trial^i 

The Hermes holding the infant Dionysos, found lying before its and 
pedestal in the Ileraion, is a work of Praxiteles' youth, the time when t- 
renewed prosperity of Arkadia, brought about by Epaminondas, 
employment to several Attic artists, among whom Kephitwdotos, 
father, occupied a prominent place. 
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sixty feet in height, was joined so accurately that tlie blade of a i>en-kmfe 
cannot even now be introduced between the stoncH. It was this portion of 
the wall which caused Col. Leake to speak of As80«4 as the finest representa- 
tive of a Greek citv in existence. Under the dominion of the Romans the 
commercial city again increased, and finally re-occupied the space north of 
the Acropolis, new escarps being built in front of tlie walls, enclosing them 
entirely. The fortifications of Assoe represent the work of more than a 
thousand years, the masonry in some partA, especially towards the eastern 
side of the city, closely resembling the ramparts of Constantinople. 

The buildings of the Agora, or market-place, of Assos are so interesting 
and well-connected that they are superior to thofte of all other Greek cities ; 
and, notwithstanding the elaborate works of the many writers who have 
investigated and described the market-place of Pompeii, we may even 
assert the Agora of Assos to be not only more interesting, but more com- 
pletely known, than the forum of that city. The enormous Stoa, or Colon- 
nade, one hundred and ten meters in length, was built, it may be with 
reason assumed, by the architect of the Stoa which surrounded the temple of 
Athena Polias at Pergamon, so recently excavated. It is constructed of the 
stone of the Acropolis, an andesite much resembling granite ; a comparison 
between the forms given to this material and to the marble mouldings of 
Pergamon is most instructive. Being ceiled with wood, it needed only one 
support behind every second column of the front. Next to it, and appar- 
ently of the same date, is the bouleutcrion, or building in which the archives 
of the city were kept. It is worthy of note, that most of the inscriptions 
found were in the slides of earth beneath this part of the Agora, evidently 
having been thrown down during the troubles of the city. The building is 
exactly parallel in character to the only other bouleutcrion known — that in 
the Altis at Olympia ; or rather, it is like the inner portion of that struc- 
ture, there being at Olympia halls on either side of a centre like the edifice 
al AsBos. 

The building which borders the Agora on the south is absolutely unifjue. 
It is the only instance of a Ortek bath known, and the only four-storied 
construction of antiquity ever recovered. Fortunately, we have beeen able 
perfectly to restore it. Its arrangement is extremely curious and interesting. 
It consisted of an enormous hall going through two stories, with twenty-six 
chambers upon its side; above this entire structure was a colonnade, the 
floor of which was upon the level of the agora. In front of the stoa 
was an enormous basin for the reception of water, covered by stone lintels 
and 90 paved that it was not visible to persons on the market-place. 
From it ran a subterranean conduit to the lower story of the bath, and there 
were arrangements for the water to flow into the thirteen lower cells. The 
refose water was led into a larger basin l)eneath the bath building. There 
was another reservoir to receive the water from its roof; this connected 
with the street, and so formed an enormous fountain, giving pure water for 
the consamptioii of the people, while the water of the refuse basin adjoining 
it was used for the cooling of the theatre. 

Next to the bath was built, in later times, a small heroon, in which the 
bodies of the benefactors of the dty were deposited, their names being 
inscribed on the entablature. We opened the three sarcophagi standing in 
this building, which were found to contain only strigils, small vases, and 
the bones of the dead. 

The changes of plan observable in the agora are peculiarly interesting. In 
early times there was an inclined plane ascending from a lower street to its 
level ; but, when the heroon was intruded, the passage became so narrow 
that it had to be turned and transformed into a stairway. Two fine mosaics 
of comparatively early date were found just below the retaining wall of the 
market-place; the larger of these represented victories carrying votive 
offerings towards tripods, with a seller of cupids as centre piece; the 
other was bordered with geometrical figures, enclosing couching griflins,— 
the coat of arms of Assos. At the east of the agora was the bema, where 
the orator stood when addressing a crowd, the level of the place being 
there raised above the market-place and flagged, while the remainder, like all 
Greek streets before the Christian era, was unpaved^ 

Of the other buildings of the lower tO¥m, the theatre is now as well 
recovered as any building of its class in Asia Minor. Because of certain 
pectoliafities of the stage, its recovery is particularly valuable for the history 
«f the Greek theatre. The gymnasion, at the west of the town, is equal in 
and interest to the gymnasion of Olympia, — the only one 
known. Noticeable also is a great atrium, of late date, but 
the pieserratioa of Greek forms far into the Roman period, — ^the 



arch appearing with purely Hellenic details. In the lower town of Assos 
there were no less than seven Christian churches. The street of tombs is 
perhaps the most interesting burial-ground of the ancients hitherto investi- 
gated. It presents monuments of every period: one, notably, cannot be 
later than the seventh century B. C, and many are as recent as the eleventh 
or twelfth Christian centuries. In this necropolis are four great mausoleums, 
one of which presents a perfect parallel to the tombs of the kings at 
Jerusalem. We here opened one hundred and twenty-four sarcophagi for 
the first time, and found many cinerary urns, there having been at Aasoe 
a mixed system of inhumation and cremation. In the sarcophagi were dis- 
covered great numbers of figurini, small vases and glasses, among them some 
beautiful specimens of thin transparent glass, and several thousand coins. 

An instance of the direct search made for materials bearing upon our 
knowledge of the development of various phases of ancient art may be seen 
in the fact, that two of the most interesting links that could be desired for 
Greek architectural history have been found by the expedition, — a proto- 
ionic capital, which stands between the ornamental spirals of Mesopotamia 
and the perfected ionic capitals of the Erechtheion ; and a proto-doric shaft 
with a base, which prove with equal certainty the derivation of that column 
from an Egyptian shaft like that appearing in the tombs of Beni-Hasean. 

The work at Assos labors under only one signal disadvantage : its results 
must be long awaited by those to whose munificence its execution is due. 

III. Cyrene. 

The CVrenaica, — that blunt projecting headland some six hundred miles 
west of the Nile delta, to-day termed by physical geographers the great 
plateau of Barca, — was well-known to the earliest navigators of the Medi- 
terranean, the Phoenicians and Carthaginians, both of whom appear to 
have richly profited by its extraordinary natural advantages. The state 
there founded by Greek colonists attained to an incomparable productivity 
and wealth during the most glorious period of Hellenic civilization, — ^was 
prized as one of the fairest African provinces by the Ptolemaic dynasties 
and the later Roman rulers — yet, wonderful to relate, this land was so 
entirely deserted and forgotten in the Middle Ages that for more than a 
thousand years its very existence was practically unknown to neighboring 
Euro]>e. 

A country which for twenty centuries had been one of the most flourish- 
ing states of the world, — a coast easily reached in forty-eight hours sail from 
Athens during the favorable northern winds prevalent in the summer season, 
and but little further removed from Italy, — had literally to be rediscovered 
during the lifetime of many still among us ! 

It is true that the bare fact of the existence of Greek and Roman remains 
in the Cyrenaica had been known some time before, but the accounts of the 
older travellers are so extremely meagre and unimportant that they merely 
heighten our wonder at the information given to the world by Becchej 
and by Pacho in 1827. 

The first and the only excavations undertaken upon the site were those 
made by Captain Smith of the Royal Engineers and Commander Porcher of 
the British Navy. Their work, carried on with but very few men, was com- 
menced in 1861, and completed in October of the same year. Yet the results 
of this short and ill- provided campaign were so fortunate that they may be 
said to occupy an exceptional position among similar undertakings. The 
volume published by the explorers makes mention of the discovery of no 
less than one hundred and forty -eight pieces of sculpture : some of these, full 
figures in a remarkably fine state of preservation, being works of first-rate 
importance. That the irregular work of a few months, carried on by naval 
officers untrained in scientific archaeological research, should have been 
attended by such astonishingly favorable results is the greatest possible 
incentive to the undertaking of thorough investigations upon this once 
magnificent site. 

The possibility of such rich discoveries is explained by the history of the 
ancient growth and overthrow of the city, and especially by the neglect 
which has since preserved the antique remains, in an almost deserted 
province. 

Some of the most vexed questions of Archeology are likely to find their 
solution through investigations in the Cyrenaica. The influence of £!gypt 
upon the early civilization of Greece can nowhere be displayed in greater 
directness than on this debatable ground. A knowledge of Cyrenian works 
cannot fail to give an incomparable insight into the development and 
independent advance of Hellenic forms. 
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I fati be ma H o al Boeieiy, 

April 28.— Dr. Storj in the chftir. Nine persons present. 

Fftpen re«d : 
A Note oil Ruled Surfaces, by W. E. Story. 
On Currftture in n-flat space, by G. Bi.hsino. 

Map 21.— Dr. Story in the chair. Eleven persons present. 
On the Equations which Determine the Directions of the Axes of a Quadric Surface, 

by W. E. STORr. lAbMraet on p. 123). 
A Note on the Divisibility of Numbers, by W. P. Durfrr. 
On the Number of Substitutious of n letters which learfl k of them unaltered, by W. 

P. Durfrr. 

MMaphyMUal Club, 

April 22.— Thirty-eighth regular meeting. Dr. G. S. Hall in the chair. Eleven mem- 
bers present. 

Papers read: 

Mind as a Social Factor, by Lrstkr F. Ward, of Washington. 

On the SyllogiKiu, by J. H. Harris. (Ab^rael on p. IZ\), 
Map 13.— Thirty-ninth regular meeting. Mr. C. S. Pelrce in the chair. Twenty-one 

members present. 

Papers read: 
The Logic of Religion, by C. S. Prircr. 
The Writings of the Insane, by H. Strixkr. 

Archaeolott^eal Society, 

May 9.— Fourth general meeting. Professor Gildersleeve in the chair. Fifteen mem- 
bers present. 

Papers read : 
On the History of Mosaic Painting since the Christian Era, by A. L. Frotuiko- 

HAX, Jr. {Xbtlraet on p. IJS). 
On a Collection of Electrotype Reproductions of Ancient Coins, by A. Emrrsov. 

Reports: 
On the proposed new regulations of the Archeeological Institute of America, by A. 

EXKKSON. 

On an interesting Greek Christian Inscription of Rome discovered by O. Marucchi, 
by A. L. Frotuimohax, Jr. 

BalUmore NrnturalUU* JFMd Ciub, 

April 30. — Dr. G. II. Williams in the chair. Eleven members present. 

Mr. Luoorr reported the discovery of Hornia minutipsnnis. 
This iieetle belongs to the largo family of Meloidfe, and is parasitic in the nests of 
the common luason hee. The insect was described and its life history given. Its 
development is very peculiar, pasrting through th>t following stages; e|^. ftrst 
larval stage or triungulin, second larval stage, comprising the caraba^ia and 
Bcambfbid forms, thinl larval stage, semi-pupa, followed again by a form loolciug 
like the thiid larval stage, true pupa and imago. Mr. Lugger also gave an 
account of the deve-opmoni of Cenia dimidiata i'ab., which he has succeeded in 
raising to maturity from the l:irva. The larva It>oks like the cast-off skiu of 
the common onisous. The trauMformatiou from the larva to the pupa takes 

{»lace within the larval skin, the latter splitting open along the sides. The pupa 
s at first snow-white, as is also the imago, the latter soon changes to a sky blue 
and then to a black with orauge colored elytra. 
Dr. Barton of the botanical section made a report of the field work during the past 
m<mth, and stated that several interesting additions had been made to tne collec- 
tion. 
Dr. Williams of the geological section made a communication on "The so-called 
Quartz-porphyry at llollins station, N. C. R. R., north of Baltimore." (Seep. 132 of 
thU i ircular). 

May 25. — Dr. G. H. Williams in the chair. Ten members present. 

Mr. Looorr gave an account of a strange hymenopterous parasite infesting the larva 

ofTiphia. 

The 'Fiphia lays its eggs in the so-called white grub, or the larva of (4U*hnosterna 
fusca ; the larva of the Tiphia when nearly mature eats the white grub and then 
spins for ittelf a beautiful Milken cocoon. This larva in turn is often infested by 
the larva of the Rhipiphorus pwtinaius or R. limbatus. the eggs of which have 
become fastened to the Tiphia. and in this way reacn the Tiphia cocoon— as' 
stated .Mr. Lugger has also found in the same cocoons small hynienopteruus para- 
sites. The order of events in this case appears to be that the larva of a large 
coleopterous ius«>ct is destroyed by a hymenopterous larva, this in turn by a 
coleoiilenms larva, and this again by a hyineuonterous larva. 
Dr. Strrnbkru made an address on micrococci, with especial reference to the micro- 

coccuH of pneumonia, which has lately been described. 
Mr. D iMALDsoN showed two speciinnns of Li|>aris llliifolia found at Texas, N. C. R. 

R., Md.. which possessrd the keeled leaves characteristic of L. Icesellia. He alM> 

mentioned a fertil.) plant of Po«lopliyllum peltaium with only one leat, and a sterile 

specimen with the stem continued into a leaf-like atructure. 



Mrrtinoh of Art Circles. 



Under the auspices of the University Archfeological .Society, Dr. A. L. FRnrHiMoiiAM, 
Jr., has organized several cin'les for the study of various phases of art, illustrated by 
photographs and engravings. The meetings have been held in the rooms of the Peabody 
Institute and the following Mubject<< have liecn taken up. 

/7r«/. March 1, on RomancHque Architecture. (IG present). 

Before the Romanesque period (XI and XII centuries) there had flourished since the 
Christian era four styles of Architecture : the Roman, the Eastern (especially Syrian), the 
Byzantine, and the Lombard : and from a combination of various elements existing in 
these styles Romanesque Architecture was formed. Its general characteristics are gran- 
deur, simplicity, and power, while during the two centuries when it held sway not onlv 
did each country have adbttinct form of the style, as France. Germany, Italy, England, 
and Spain, but every one of these stiil ununited countries includi-d schools possessing 
traditions and methods of their own. and developing inde|)endently of each other. Some 
reached a higher scientific development than others, and obtahii'd better results in 
their endt>avoni to solve the main architectural firoblems of the age — the probleins con- 
nected with the arch and thi- vault. So that, while by some sch(H)ls (especially thi>se of 
Auvergn*', Poitou and PerJKord in Franc<') coniiiletely vaulted churches were built as 
early as the midiiie of the XI cirnturv, nio&t of the schools lagged far behind and used 
wooden roofs until the middle of thii Xil century. 

Second. March 8, on Gothic Artrhitecture. (12 present). 

A sharp distinction must be drawn Wtween the Tmnsition-stylo, which formed the 
link between the Romanesque and thn(tothic,and the Pointed style which.alihough using 
the pointed arch, hud none of thu constructional peculiarities of the Gothic. Amidst 



manr conflicting claims it seems certain that Gothic architecture arose (c. 1200) in North- 
era FnuMw Rud mora pRrtieuUurly in ike Bvoviwie of tho ilosia F fanco, whin we also 
find (c. UMt) the style of transitittn Nowhere are tho attributes of tnieGotliic so well 
exemplified as in the great cathedrals of Rheiins, Amiens, Chartrea, and Bourges. Frum 
thence the (iothic style spread to other countries: although France. England, Germany, 
Italy, and Spain had different forms, these were mainly national^ ana there did not exist 
nearly so many dlMtincl schools as in the Romanesque period. In the XIV century Gothic 
lost its originality and artistic feeling; it iivi>d on the past; and in the XV century it 
was overrun with purposeless ornamentation and its forms t>ecame pcrrerted and delMLsed, 
losing the lightness, symmetry, and lM>auty which characterized iu early period. 

Third, March 22, on Italian Sculpture during the XIII-XV Centuries. (10 present). 

The revival of Italian Sculfiture is all the more remarkable that previous to Niccola 
Pisano it was sunk so low as to sei'iu inca|Mible of renewed life. Niccola'a at vie was not 
atlopied by the school he founded ; his maMslvp, |M)werfuI figures, full of a qufel niajemy, 
were exchanged for slender, artificial forms, and while the influence of the antique may 
be tracetl in him, it is entirely wanting in his successors. 

Giovanni his mou canie under the influence of foreign Gothic art, and the aame may Ije 
aaid of the rest of the school. Andrea Pisano, however, and the great unknown sculp- 
tors of the Orvieto Cathedral seem to return to an earlier and simpler style, related to 
Giottesque painting. 

The second great phase, beginning with the first vears of the XV century shows ua the 
great nanp's of Jaco|K> della Querela, Lorenzo Ghiberti, and Donatello. The pictorial 
style introduced bv (ihiberti was fortunately counteracted by the more |K>werfiii genius 
of Donatellu aide<l Iiy the correct artistic taste of the time. It was Donatelld who fbnucd 
nioi»t of the wMilptors who then acquired renown ; but none reached tu his height. The 
cause of his influence was not only that he conceived most completely the naturalistic 
type of his lime, but that he commenced the renaissance of the classical ideal. On the 
other hand, Luca dellu Kobbia wiis essentially a religions sculptor and founded an exten- 
sive Itohbia schfK>i. He revived the earlier religious art with greater aentiment and 
beaut v of form, and took, in sculpture, the iKMition corresponding to that of Fra 
Angefico in painting. 

FoHrth. March 29, on Italian Painting during the XIV Century. (13 present). 

The XIII century was in Italy the neriod of the greatest draradation in painting, 
when exaggeration of expression and aistoriionof form reached their climax. Giunta 
of i'lsa, (iuTdo of Siena, tne Berlinghi^ri of Lucca and Margharitone of Areszo do not 
rise much above the general standard. The revival iu Tuwany, — lieaded in Florence 
by Cimabue and in Siena by Ducclo,— was a resenerated form of Byzantine art : but a 
new departure, more humanistic and naturalistic in every war, and which spread 
rapidly in all directions, was taken by (iiotlo, to whom Simone Memmi corresponds in 
the Sieuuese si>hool. During the XIV century these two Tuscan schools reigned supreme, 
and the few {laiuters who flourish in other provinces acknowledge the rule of their style. 
Of the rivals, the Florentine adopts a relatively lntell«-ctual, and the Sienneae a senti- 
mental ideal. After Taddeo Gsddi, Giott4i*s great pupil, the Giotteaque style became 
rapidly debased, and the Florentine School does not produce any great piUnter besides 
Andrea Orcagna, who was a universal master tui generig. In Siena the most important 
successors of Simone Meinmi were the two Lorenzetti: there, also, at the close of the 
century a retrogressive movement takes place. 

FSJth. April 5, on Italian Painting during the XV Century. (IS present). 

The XV century witnesses a great revolution in the Florentine school and its depend- 
encies; while the school of Siena coiitinuea to represent the ideal of the XIV. This 
revolution in Art was caused by human nature being taken as ita ideal aiMl ita model : 
hence the uniforiuiiv of the preceding period was replaced br distinct and new apeciea 
developing side by side and which we may call the religious, tne naturalistic, the realis- 
tic, and the classical. 

The ideal and nMigious style not accoriing with the spirit of the age lost much of its 
life; but it was relM)rn in Fra Angelico whose naintiiigs aeem inspired and in Fra Fillppo 
Lippi who is inferior only to him ; while at the dose of the century the school is repre- 
sented by such great painters as Perugino and llnturicchio. 

Ma<«aocio was the prophet of the naturalistic and psychological school which was com- 
pleted in rtsndro Botticelli, Domenico Ghirlandaio and Filippino Lippi who develop por- 
traiture in religious subjects to its limits. Another form is exemplified bj Giovanni 
Bellini in whom the great power of color appears. 

The realisiii- and scientific school headed l>y Andrea del Castagnoand Piero delta Fran- 
ceses studied the human body with a realism repugnant to true art. The Pollaiuoli car- 
ried this to its extreme liniiu : Andrea del Veruochio somewhat refined it. The claasi- 
cal renaissance was not so striking in minting as in sculpture: it however inspired 
many works of Sandro Bottireili, Andrea Mantegna. and Luca SIgnorelli. Mantegna and 
Slgnorelli were the giants of the century, men of comprehensive genius whose influence 
was lasting: the latter was hardly surpassed by Michel Angelo in master j over the 
human figure. 

Sixth, May 3, on Ivory CTarvlng from the IV to the XV century. (6 present). 

Art history is often bust illustrated by iU smalleat pruductiona: thia ia emphatically 
the case with carvings in ivory; not being of a precious material they have been pre- 
served in great numbers and in uninterrupted sequence. The consular dii^ycha of the 
IV-VI centuries form an imp<)rtant series: they generally figured the conaul presiding 
over the games. .Many articles of ecclesiastical use were carved in ivory, such aa churcn 
diptychf, pyxes, holv-wator vessels, vases, caskets, book coven, and later. /aAe/la.ojper- 
sor/a, dev«>tional tablets, triptychs, Ac. Ail these works were carved with the antjecta of 
Christian art. 

After the classical and Byzantine period a new style came up with the Tarlovingian 
revival : this was succeeded by a degradation, with some improvement during the 
Romanesque period. At this tune this branch of art was reacliing great perfection in 
the Eastern Empire. When the iiothic style arose theiv wns a great renaissance in ivory 
carving which necame very popular : in France especially it was impressed with all the 
delicacy and refinement of Gothic sculpture, and many prominent artists devoted them- 
selves to this branch. In Italy, Venice became famous for this specialty and exported 
carved ivories largely to other countries, while Germany, Spain, and ISnglaud all possessed 
national schools. 

The Ar'^h.cological Iwstitittr of Am rrica founded five years ago for the promotion 
of archwologicHl research and disc>tvery on clsssical and American soil, by action of iu 
(V>uncil iu Boston May 17, 1884, urged the formation of affiliated societies in other citifv. 
These s- cietiea, besides .sharing in the general advantages of the Inatitate, may, by 
electing members into the General Council, influence the work undertaken bj the Insti- 
tute, and create local interests by meetings, publications, etc. 

The University Archeological Society appointed Drs. Emerson and FrMhingham a 
committee to forward the formation of a Kaltimore Society by the addition ciT other 
members. The old and new members of the Institute were invited to meet on June Ath, 
at 8 p. m.. in President (iilinan's office for the fonnal organization of tho Society. Mr. 
John W. McCoy, whose interest in art and archfeology is well-known, was chosen Presi- 
dent. Dr. Enie'rMm and Dr. Frothingham were namra respectively recording and corres- 
ponding secretaries. Tho Baltimore ."^ocietv at present numbers twenty-three members, 
as follows: fharb^ J. Bonaparte, George W. Brown, Arthur M. Elliott, Alfred Emerson, 
Arthur L. rroihingham. Jr.. Miss Mary Garrett, Robert Garrett. T. Harrison Garrett, 
Basil L. Gilderhh.^ve. Dsniei C. (iilinan, Edward M. Greonway, Jr., Joshua (S. Harvey, 
Reverdy Johnson, Miss E. T. Klne, John W. McCoy. N. II. Morison, Charles D. Morrb, 
Edmund ' Law Rogi>rs, William W. Spence, a Teackle Wallia, Harry Walteis, Minloo 
Warren, Miles White, Jr. 
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J fati be ma H o al BoeUiy, 

April 28.— Dr. Storj ia the chair. Nine persons present. 

Fftpen read : 
A Note on Ruled Surfaces, by W. E. Story. 
On Curvature io M-flat space, by G. Bi>tiiNO. 

May 21.— Dr. Story in the chair. FUeven pomons present. 
On the Equations which Determine (he Directions of the Axes of a Quadric Surface, 

by W. E. STORr. (Ahstraet oh p. l-.'3). 
A Note on the Divisibility of Numbers, by W. P. Durfrk. 

On the Number of Suhsiituiious of n letters which lear« k of them unaltered, by W. 
P. Durfkr. 

JTaCopAyftodl Club. 

April 22.— Thirty-eigiith regular meeting. Dr. G. S. Hall in the chair. Eleven mem- 
bers present. 

Papers read : 
Mind as a Social Factor, by Lkstkr F. Ward, of Washington. 
On the Syllogism, by J. It. Harris. (Abstrael on p. 131). 

May 13.— Thirty-ninth regular meeting. Mr. C. S. Peirce in the chair. Twenty-one 
members present. 

Papers read : 
The Logic of Religion, by C. S. Pkircr. 
The Writings of the Insane, by li. Stkixkr. 

Arehtitoloffieal Society. 

May 9.— Fourth general meeting. Professor Gildersleeve in the chair. Fifteen mem- 
bers present. 

Papers read : 
On the History of Mosaic Painting since the Christian Era, by A. L. Frothi50- 

HAX, Jr. (Abtlract im p. 1:28). 
On a Collection of Electrotype Reproductions of Ancient Coins, by A. Emrrsov. 

Reports : 
On the proposed new regulations of the Archfeological Institute of America, by A. 

Emkkson. 
On an intere^tting Greek Christian Inscription of Rome discovered by O. Marucchi, 

by A. L. FROTeiMOiiAX, Jr. 

BalHmoro NrnturalUU* TMA dub, 

April 30.— Dr. G. II. Williams in the chair. Eleven members present. 

Mr. Luuorr reported the discovery of Horuia minutipennis. 
This tieetle l>eIongs to the large family of Meloidte, and is parasitic in the nests of 
tiie common nias<m bee. The insect was described and its life history given. Its 
development is very peculiar, pasiting through th-* following stages; eg?, ftrst 
larval stage or triungnliu, second larval stage, comprising the carabieia and 
Bcarabeoid forms, thinl larval stagt*, semi-pupa, followed again by a form WM>lciug 
liico tlie third larval stage, true pupa and imago. Mr. Lugger also gave an 
account of the dcvu>opnichi of Cssnia dimidiata l?ab., wliich he has succeeded in 
raising to maturity from the inrva. The larva looks lilce the cast-olT skin of 
the common onisous. The trauitfi)nuatiou from the larva to the pupa tak«*a 

f»Iace within the larval skin, the latter splitting open along the sides. Tlie pupa 
4 at 6rst snow-white, as is also the iniaKO, the latter soon changes to a sky l>lue 
and then to a black with orange coinred elytra. 
Dr. Barton of the botanical section made a report of the field work during the past 
month, and stated that several interesting additions had been made to the collec- 
tion. 
Dr. Williams of the ee<»loglcal section made a communication on "The so-called 
Quartz-porphyry at llollius station, N. C. R. R., north of Baltimore." iJSeep. 132 qf 
this t ircuiar). 

May 25.— Dr. G. H. Williams In the chair. Ten members present. 

Mr. Lcioorr gave an account of a strange hymenopterous parasite infesting the larva 
ofTiphla. 

The 'Piphia lays its eggs In the so-called white grub, or the larva of (jachnosterna 
fusca ; the larva of the Tiphia when nearly mature eats the white grub and then 
spins for itself a beautiful .silken cocoon. This larva in turn isoft«n infested by 
the larva of the Rhipipliorus p(.>ctinaius or R. limbatus. the eggs of which have 
become fastened to ilio Tipliia, and in this way reach the Tiphia cocoon — as' 
stated Mr. Lugger has also found in the same ciKoons small hynienoptorous para- 
sites. The order of events in this case appears to be that the larva of a large 
coleopterous ius»>ct is destroye<i by a hymenopterous larva, this in turn by a 
coleopterous larva, and this again by a hynieuopterous larva. 
Dr. Stern bkr<} made an addres> on micnn'occi, with especial reference to the micro- 
coccus of pneumonia, which has Intely been descril>ed. 
Mr. D >mali>'»oic showed two sp('cim?nH of I<i|>aris liliifolia found at Texas, N. C. R. 
K., Md.. which possessed the keeled leaves characteristic of L, loesellia. He aiM 
mentioned a fertil.* plant of P«>«lonhylluni peltatura with only one leat, and asterile 
specimen with the stem eoniinueu iiitu a leaf-like structure. 



Mkrtinos of Art Circlrs. 



Undpr the auspices of the University Archeeological .Society, Dr. A. L. Frothimoitam, 
Jr., has organized several circles for the study of various phases of art, illustrated by 
photographs and engravinkis. The meetings have been held in the rooms of the Peabody 
Institute and the following subjects have )>eeu taken up. 

/7r«/. March I, on Romanesque Architecture. (IG present). 

Before the Ri-tmanesque poHod (XI and XII centtirii>s) there had flourished since the 
Christian era four st vies of Architecture: the Roman, the Eastern (eHnecially Syrian), the 
Byzantine, and the Lombard : and from a combination of various elements existing in 
thi*se styles Romanesque Architecture was formed. Its general characteristics are gran- 
deur, simplicity, and power, while during the two centuries when it held sway not onlv 
did each country have a distinct form of the style, as France, Germany, Italy, England, 
and Spain, but every one ot these still ununited countries includtd schools possessing 
traditions and methods of their own. and developing inde|)endenilv of esch other. Some 
reached a higher scientific development than othen*, and obtalnt'd bett4>r results in 
their end<«vors to solve the main architect iirul firoblems of the ag«? — the problems con- 
nected with the arch and th< vault. So that, while by some schools (especially th«>K« of 
Auvergne, Poiiou and IVrisroid in Franci*) completely vaulted churches were built as 
early as the miilflle of the XI c<'nturv, nuMt of the schools lagged far behiud and used 
wooden roofs until the middle of the XII century. 

Secoiul. March 8, on (iothic Ari-hitecture. (12 present). 

A sharp distinction must be drawn betwwn the Transition-style, which formed the 
link l>etween the lloinani^quoand the (iolhic,and the Pointed style which, althouKh using 
the pointed arch, hiid none of tliu coiiittruciional peculiarities of the Gothic. Amidbt 



manr conflicting claims it seems certain that Gothic architecture arose (e. 1200) In Nurth- 
cra FnoM and ountm pariiouUurly in ike ptoriwie of th* lie 4m F rRnca, whin ve also 
find (c. llMi) the style of transit i<m Nowhere are the attributes of tme Gothic ao well 
exemplified as in the great cathedrals of Rheinis, Amiens, (.^hartrea, and Bourgea. Fmm 
thence the iiothic style 8pn>ad to other countries: although France. England, Germany, 
Italy, and Spain had ditlerent forms, these were mainly national, ana there did not exist 
nearly so many diittinct 8eh«K>ls asi in the l<omaucsqu« iteriod. In the XIV century Gothic 
lost its originality and artistic feeling; it lived on tnepast; and in the XV century it 
was overrun with purposeless ornamentation and its forms became pcrrerted and debased, 
losing the light n^idi. symmetry, and U-auty which characterized its early period. 

Third. March 22, on Italian Sculpture during the XIIl-XV Centuries. (10 present). 

The revival of Italian Sculpture is all the more remarkable that previous to Niccola 
Pibano it was sunk so low as to seem inca|»able of renewed life. Niccola'a at vie was not 
adopied by the s<'h«Mil he founded ; his massive, fiowerful figures, full of a quCet wajesiy, 
were exchsngeti for slender, artificial forms, and while the Influence of the antique may 
b«> traced in him, it is entirely wanting in his sui'ceiuMirs. 

(iiovanni his hon came under the influence of foreign Gothic art. and the aame may \»f* 
said of the rest of the school. Andrea tMsano, however, and the great unknown sculp- 
tors of the Orvieto Cathedral seem to return to an earlier and simpler style, related to 
Giott(*sque painting. 

The s(.>cond great phase, beginning with the first rears of the XV century shows ua the 
great nam*'S of Jacf)|>o della Qucrcia, Ix>renzo Ghlbeni, and Donatello. The pictorial 
style intnMluced bv (ihil>erti wsm fortunately counteracted by the more powerful senius 
of lAonatello aide«l h\ the correct artistic laste of the time. It was Donatelld who Hinued 
nii>nt of the MMilptofs who then acquired renown; but none reached to his height. The 
cause of his influence was not only that he conceived most completely the naturalistic 
type of his time, but that he commenced the renaissance of the claasical ideal. On the 
o'ther hand, I..uca della Robbia was essentially a religiiHis sculptor and founded an exten- 
sive Rohbia si*b(Nil. He revived the earlier religious art with greater sentiment and 
tK>auiv of form, and took, in sculpture, the position corresponding to that of Fra 
Angefico in painting. 

fhnrlh. Man.>h 29, on Italian Painting during the XIV Century. (13 present). 

The XIII century was in Italy the iteriod of the greateat degradation in painting, 
when exaggeration of exoression and uistortion of form reached their climax. Giunta 
of I'isa, (iuido of Siena, tne Berlinghif^ri of Lucca and Marghariione of Areszo do not 
rise much above the general standard. The revival in Tuscany,— headed in Florence 
by Cimabue and in Siena by Duccio,— was a regenerated form of Byzantine art : but a 
new departure, more humanistic and naturalistic In every war, and which apread 
rapidly in all directions, was taken by (iiotto, to whom Simone Memmi corresponds in 
the Siennese school. During the XIV century these two Tuscan schools reigned supreme, 
and the few [lainters who flourish in other provinces acknowledge the rule of their atyle. 
Of the rivaU, the Fli»rentine adopts a relatively intolli-ctual, and the 8ienn««e a aenti- 
mental ideal. After Taddeo Gsadi, Giotto's gn>at pupil, the Giottesque style became 
rapidly deltased, and the Florentine School does not produce any great painter beaideB 
Andrea Orcagna, who was a universal nia.*tter «mi gnwrig. In Siena the most important 
successors of Simone .Memmi w^re the two I»renzetti: there, also, at the cloae of the 
century a retrogressive movement takes place. 

Fi/lh. April A, on Italian Painting during the XV Century. (18 present). 

The XV century witnesses a great revolution in the Florentine school and its depend- 
encies; while the school of Siena continues to represent the ideal of the XIV. This 
revolution in .\rt was caused by human nature being taken as its ideal and ita model : 
hence the iinirormitv of the preceding period was replaced br distinct and new species 
developing side by side and which we may call the religious, the naturalistic, the reaU*- 
tic. and the classical. 

The ideal and religious style not accorling with the spirit of the age lost much of its 
life; but it wat* reiH>rn in Fra Angelico whose naintiugs aeem inspired and in Fra Filippo 
Lippi who is inferior only to him ; while at the close of the century the school is repre- 
sented by such great painters as Perugibo and ilnturicchio. 

Masaccio was the pniphet of the naturalistic and pnychdiogical school which was com- 
pleted in rtandro Btittieelli, I><mieuico (ihirlandaio and Filippino Lippi who develop por- 
traiture in religious subjects to its limits. Another form is exemplified bj Qioranni 
Bellini in whom the great iMwer of color appears. 

The realistie and scientific school headed by Andrea del Castagnoand Plero della Fran- 
ceses studied the human Inxly with a realism repugnant to true art. The Pollaiuoli car- 
ried this to its extreme limits : Andrea del Verooehio somewhat refined it. The claasi- 
cal renaissance was not so striking in minting as in sculpture: it howerer inspired 
many works of Sandro liotticelli, Andrea Mantegna. and Luca SignorelU. Mantegna and 
Signorelli were the giants of the century, men of comprehensive genitu whoae influence 
was lasting : the latter was hardly surpassed by Michel Angelo in masterjr over the 
human figure. 

SUah, May 3, on Ivory Carving from the IV to the XV century. (6 present). 

Art history is often best illustrated by its smallest productions: this is emphaClcally 
the case with carvings in ivory; not being of a precious material they have been pre- 
served in great numbers and in uninterrupted sequence. The consular diptychs of the 
IV-VI centuries form an important series: they geuwrally figured the consul presiding 
over the games. Many articles of ecclesiastical use were carved In ivory, snch as church 
dipt ychf<, pyxes, holv-waU>r vessels, vases, casketa, book coven, and later. >lai>elta. ojfier- 
nria^ devotional tablets, triptychs, Ac. All these works were carved with the sutgecu of 
Christian art. 

After the classical and Byzantine period a new style came up with the f^arlovlngian 
revivsl : this was succeeded by a degradation, with some improvement during the 
Romanesque period. At this time this branch of art was reaching great perfect fon in 
the Eastern Empire. When the Gothic style arose then? whs a great renaissance in ivory 
carving which became very popular : in France especially it was impressed with all the 
delicacy and n^flnemcnt of Gothic sculpture, and many prominent artists devoted them- 
selves to this branch. In Italy, Venice l>ecame famous for this apeclalty and exported 
carved ivori«^ largely to other countries, while Germany, Spain, and England all poa»eased 
national schools. 

The AR''ii.F.oix>oi('AL IKSTITITR OF Am RRicA founded five years ago for the promotion 
of archfeoloKieal n*search and discovery on classical and American soil, by action of its 
Council in B4iston .May 17, 1884, urged the formation of afliliated societies in other cities. 
These s cieties. besides sharing in the general advantages of the Institute, mav, by 
electing menil>ers into the General Council, influence the work undertaken by the Insti- 
tute, and create local inten*sts by meetings, publications, etc. 

The University Arch»ological Society appointed Drs. Emerson and Frothingham a 
committee to forward the formation of a Kaltimore Society by the addition or other 
members. The oM and new memlicrs of the Institute were invited Co meet on June 5tli, 
at 8 p. m.. in President (iilman's oflli>e for the formal organisation of the Society^ Mr. 
John W. .McCoy, whose interest in art and archseologv is well-known, was chosen Presi- 
dent. Dr. EnieVson and Dr. Frothingham were named respectively recording and eorres- 
pondiiig secretaries. Tho Baltimore societv at present numbers twenty-three members, 
as follows : chsrlt^s J. Bonaparte, George W. Brown, Arthur M. Elliott. Alfired Emenon, 
Arthur I... FrothinKham. Jr., Mins Mary Garrett, Robert (Barrett. T. Harrison Uamett, 
Basil L. tiildcn-leeve, Dsniel C. (iiliuan, Edwanl M. Greonway, Jr., Joshua (r. Harvev, 
Reverdy Johnson, Miss E. T. Rine, John W. .McCoy. N. II. Morison, Charles P. Morrn, 
Edmund 'Law Rogt>rs, William W. ripencc, a Teackle Wallia, Harry Walters, Minloa 
Warren, Miles White, Jr. 
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J fati be ma H o al Boeieiy, 

AprU 2S.— Dr. Storj ia the chair. Nine persons present. 

Fapen read : 
A Note oil Ruled Surfaces, by W. E. Story. 
On Curvature in M-flat space, bj G. Bi.>sino. 

May 21.— Dr. Story in the chair. EUeven persons present. 
On the li^uatious which Deu^rmine the Directions of the Axes of a Qnadric Surface, 

by W. K. STORr. iAbttract on p. VIZ). 
A Note on the Dirisibility of Numbers, by W. P. Durfkb. 
On the Number of 8abstitutious of n letters which iearfl k of them unaltered, by W. 

P. DURFRIC. 

MMaphyMUal Club, 

AprU 22.— Tliirty-eighth regular meeting. Dr. G. 8. Uall in the chair. Elereu mem- 
bers present. 

Papers read: 
Mind as a Social Factor, by Lkstkr F. Ward, of Washington. 
On the 8yllo}<isiu, by J. It. Harris. (Abstract on p. 131). 

Ifay 13.— Thirty-ninth regular meetiug. Mr. C. S. Peirce in the chair. Twenty-one 
members present. 

Papers read: 
The Logic «>f Relision, by C. S. Pkirce. 
The Writings of the Insane, by H. Stkiskr. 

Arehtitoloffieal Society, 

May 9. — Fourth general meeting. Professor Gildersleere in the chair. Fifteen mem- 
bers present. 

Papers read : 
On the History of Mosaic Painting since the Christian Era, by A. L. Fbotiiiko- 

HAX, Jr. {Abstract on p. 128). 
On a Collection of Electrotype Reproductions of Ancient Coins, by A. Emkrsoit. 

Reports : 
On the proposed new regulations of the ArchsBological Institute of America, by A. 

Emkkson. 
On an interesting Greek Christian Inscription of Borne discovered by O. Marucchi, 

by A. L. Froth IMG HAM, Jr. 

BalUmore NaturalisW FMd Club. 

April 30. — Dr. G. H. Williams in the chair. Eleven members present. 

Mr. Luuorr reported the discovery of Hornia minutipennis. 
This iieetle belongs to the large family of Meloidic, and is parasitic in the nests of 
the common niasim bee. The insect was described and its life history given. Its 
development is very peculiar, pssslng through thit following stages; e|^. first 
larval stage or triunguliu, second larval stage, comprising the caral)ieid and 
Bcaraboeid forms, third larval stage, seini-piipa, ((illowed again by a form loolcing 
like the third larval stage, true pupa and imago. Mr. Lugger also gave an 
account uf the deve.opment of Cssuia dimidiata I^ab., which he has succeeded in 
raising to maturity from the larva. The larva UtokB like tlie cast-off skin of 
the common onlscus. The tranNfi>mintiou from the larva to the pupa tak*^ 

ftlace within the larval skin, the latter splitting open along the sides. The pupa 
4 at first snow-white, as is also the iniairo, the latter soon changes to a sky blue 
and then to a black with orange colored elytra. 
Dr. Barton of the botanical section made a report of the field work during the past 
month, and stated that several interesting additions had been made to tne collec- 
tion. 
Dr. Williams of the geological section made a communication on "The so-called 
Quart z-porpliyry at llollins station, N. C. K. K., north of Baltimore." {Seep. 132 o/ 
this t.itcular). 

May 25. — Dr. G. U. Williams in the chair. Ten members present. 

Mr. Luoorr gave an account of a strange hymenopterous parasite infesting the larva 

ofTiphia. 

The Piphia lays its eggs in the so-called white grub, or the larra of l4U*hnosterna 
fusca ; the larva of the Tiphia when nearly mature eats the white grub and tlit* n 
siiins for itself a beautiful Milken cocoon. This larva In turn is often infested by 
the larva of the Rhipiphorus poctinaius or R. llinbatus. the eggs of which have, 
bei'iime fastened to the Tiphia. and in this way reach the Tiphia cocoon — as' 
stated .Mr. Lugger has also found in the same ciKtions small hymenopterous para- 
sites. The order of events in this case appears to be that the larva of a large 
coleopt«;rous ins»H:t is destroyed by a hyiuenopterous larva, this in turn by a 
C()leo|iterous larva, and this again by a hyiueuonteruus larva. 
Dr. Stersbkru made an address on micnn'occi, witti especial reference to the micro- 

coocun <if pneumonia, which has liitely l>cen described. 
Mr. D iMALDsoN showed two specimens of Li|>aris liliifolia found at Texas, N. C. R. 

it., Md.. which possessed the keeled leaves characteristic of L. lOfMellia. He ai»o 

mentioned a fertil.) plant of P«Klonhyilum peltatum with only one leat, and a sterile 

specimen with the stem continuea into a leaf-like structure. 



Mrrtikos of Art Circlrs. 



Under the auspices of the University A rchteologioal .Society, Dr. A. L. Frothimguam, 
Jr., has organised several circles for tlie study of various phases of art, illustrated by 
photographs and engraviuifs. The meetings have been held in the rooms of the Peabody 
Institute and the following subjects have been taken up. 

First. March 1, on Romanesque Architecture. (16 present). 

Before the Romanesque perit^ (XI and XII centuries) there had flourished since (he 
Christian era four styles of Architecture : the Roman, the Eastern (eMnecisUy Syrian), the 
Byzantine, and the Lombard : and from a combination of various elements existing in 
thf»e stylus Romanesque Architecture was rormed. Its general characteristics are gran- 
deur, simplicity, and power, while during the two centuries when it held sway not only 
did each country have a distinct fonn of the style, as France, Germany. Italy, Englana, 
and Spain, but every one of these still ununited countries includid schools possessing 
traditions and methods of their own. and developing inde|)endenily of esch other. Some 
rt*achcd a higher scientific devdnprnent than other:*, and ol>tained better results in 
their endoavors to solve the main architectural iiroblems f»f the age — the problems con- 
nected with the arch and thi vault. S4» that, while by siiine schools (especially th<>se of 
Auvei^nt*, Poiiou and Pori^ord in France) coniuletely vaulted churches were built as 
early as the niitidle of the XI century nlo^l of the schoohi lagged far behind and used 
woo<len roofs until the middle of the XII century. 

Secoml. March 8, on Gothic Architecture. (12 present). 

A sharp di.'4tiuction must be drawn between the Trnnsition-style, whicli formed the 
link between the Itoniancsqueand tho(>otbic,and the Pointed style which, alihouxh using 
the pointed arch, had none of the con^ttruciional pcculUirities of the Gothic. Amid&t 



manr conflicting claims it seems certain that Gothic architecture arose (c. 1200) in Korih- 
CTB FnuMw and ountm partiouUurly in Mm ptovlBee of ihm lie da Frmnee, whin ve also 
find (c. IIMi) the style of transit iun Nowhere are the attributes of true Gothic ao well 
exemplified as in the Kreat cathedrals of Rheiins, Amiens, (-hartrea, and Bourgea. Fmm 
thence the Gotliic style spn>ad to other countries: although France, England, (vcrmany, 
Italy, and Spain had different forms, these were mainly national^ and there did not exist 
nearly so many diHtinct scb^tols as in the Homanesque i>eri<id. In the XIV century Gothic 
lost its originality and artistic feeling; it lived on tne past; and in the XV century it 
was overrun with purposeless omainontatlon and its forms became pcrrerted and debaaed, 
losing the lightness, syniinetry, and U'auty which characterised its early {leriod. 

Third. March 22, on Italian Sculpture during the XIII-XV Centuries. (10 present). 

The revival «if Italian Sculpture is all the more remarkable that previous to Niccola 
Pisano it was sunk so low as to Me<'ni inca|>able of renewed life. Niccula'a stvle was not 
atlopicd by the school he founded ; his massive, fiowerful figures, full of a quiet niajenly, 
were exchsnged for slender, artiltcial foriuSj and while the Influence of the antique may 
Im; tracwi in him, it it entirely warning in his successors. 

tiiovanni his son came under the Influence of foreign Gothic art. and the aame may lie 
aaid of the rest of the school. Andrea l-Msano, however, and the great unknown sculp- 
Xnn of the Orvieto Cathedral seem to return to an earlier and simpler style, related to 
Giottcsque painting. 

The Si*cond great phase, iM*ginning with the first rears of the XV century shows us the 
great nani>'s of Jaco|)o della Querela, Lorenso GhlbenI, and Donatello. The pictorial 
style introduced )>v (ihiberti wai fortunately counteracted by the more powerful senius 
of I>onatello aided by the correct artistic taste of the time. It waw Donatelld who fomnd 
ni<Mt of the Hculptofs who then ac-quired renown; but none reached to his height. The 
cause of his influence was not only that he conceived most coiuplet«ly the naturalistic 
type of his lime, but that he commenced the renaissance of the classical ideal. (In the 
other hand, Luca della Roitbia w:is t^ssentially a religious 8cul[>tor and founded an exten- 
sive Rolibia schfM)l. He revived the earlier religious art with greater sentiiucut and 
beauty of form, and took, in sculpture, the p(Mition corresponding to that of Fra 
Angelioo in painting. 

fbtir/A. March 29, on Italian Painting during the XIV Century. (13 present). 

The XIII c<>ntury was in Italy the i>eriod of the greateat degradation in painting, 
when exagjireration or exuression and tiistortion of form reached their climax. Giunta 
of I'isa, (vuido of Siena, the Berlinghiftri of Lucca and Margharitone of Arcazo do not 
rise much above the general standard. The revival in Tuscany, — headed in Florence 
by Cimabue and in Siena by Duccio,— was a regenerated fonn of Rycantlne art : but a 
new departure, more humanistic and naturalistic in every war, and which spread 
rapidly in all directions, was taken by (iiotto, to whom Simone Memmi corresponds in 
the Siennese school. During the XIV century these two Tuscan schools reigned supreme, 
and the few [lainters who flourish in other pnivinces acknowledge the rule of their atyle. 
Of the rivals, the Florentine atlonts a relatively intell^-ctual, and the Siennese a senti- 
mental ideal. After Taddeo Gsddi, Giotto's great pupil, the Glottesque atyle became 
rapidly del>as(d, and the Florentine School does not produce any grvat painter besides 
Andrea Orcagna, who was a universal niahter tw/ generis. In Siena the most important 
successors of Sinionc .Memmi were the two Lorenxetti: there, also, at the cloae of the 
century a retrogressive movement takes place. 

F\fth. April 5, on Italian Painting during the XV Century. (15 present). 

The XV century witnesses a great revolution in the Florentine school and Its depend- 
encies; while the school of Siena continues to represent the ideal of the XIV. This 
revolution in Art was caused by human nature being taken asita Ideal and ita model: 
hence the unirorniitv of the preceding period was replaced bv distinct and new species 
developing side by side and which we may call the religiooa, the naturaliatic, the realis- 
tic, and the classical. 

The ideal and religious style not accoriing with the spirit of the age lost mach of ita 
life; but it wan relforn in Fra Angt*Iico whose naintings seem inspired and in Fra Filippo 
Lippi who is inferior only to him ; while at the close of the century the school is repre- 
sented by such grest painters as Perugino and Pinturicchio. 

Masaccio was the prophet of the naturalistic and psychological school which was com- 
pleted in Kandro Botticelli, D<»nienico (ihirlandaio and Fiiippino Lippi who derelop por- 
traiture in religious sulijecis to its limits. Another form is exemplified by Qiovanni 
Bellini in whom the great power of color appears. 

The realistir and scientific school headid by Andrea del Castagnoand Piero della Fran- 
cesca studied the human body with a realism repugnant to true art. The Pollajiioli car- 
ried this to its extreme limits : Andrea del Veruochio somewhat refined it. The classi- 
cal renaissance was not so striking in minting as in sculpture: it however inspired 
many works of Sandro Botticelli, Andrea Mantegna. and Luca SIgnorelll. Mantegna and 
Signorelli were the giants of the century, men of comprehensive genius whose influence 
was lasting : the latter was hardly surpassed by Michel Angelo in mastery over the 
human figure. 

Sixth. May 3, on Ivory Curving from the IV to the XV century. (6 present). 

Art hlstorv is often best illustrated by ita smallest pruductiona: this is emphatically 
the case with carvings in ivory; not being of a precious material they have been pre- 
served in great numbers and in uninterrupted sequence. The consular diptychs of the 
IV- VI centuries form an inip«>rtant series: they generally figured the cooaul prealdiiig 
over the games. .Many articles of ecclesiastical use were carved In ivory, such ss church 
diptych'*, pyxes, holv-wat4*r vessels, vases, caskets, book covers, and later. /ra6e//«, oqicr- 
soria^ devotional tablets, triptychs, Ac. All these works were carved with the subjects of 
Christian art. 

After the classical and Rysautine period a new style came up with the rarlovingian 
revivnl : this was succeeded by a degradation, with some improvement during the 
Romanesque peritM). At this tune this branch of art was reaching great perfection io 
the I-^asteru Einnire. When the tiotliic style arose there whs a great renaissance in Ivory 
csrving which became very popular : in France especially it was impressed with all the 
delicacy and refinement of Gothic nculpture, and many prominent artists devoted them- 
selves to this branch. In Italy, Venice became famous for this specialty and exported 
carvetl ivories largely to other countries, while Germany, Spain, and lilnglaud all possessed 
national schools. 

The AR''h.i;oi.ooi('al Institi'tr op Axkrica founded five yean ago for the promotion 
of archa^loKieal n^carch and disC'ivery on cisssical and American soil, by action of its 
(youncil in B4«ton May 17, 1884, urged the formation of affiliated societies in other cities. 
These s- cieties, besides sharing in the general advantages of the Institute, mav, by 
electing members into the General Council, influence the work undertaken by the Insti- 
tute, and create local interests bv meetings, publications, etc. 

The University Archseological Society appointed Drs. Emerson and Frothingham a 
committee to forward the formation of a Baltimore Society by the addition or other 
members. The old and new meiubi>rs of the Institute were invited to meet on June 5th, 
at 8 p. m.. in I^resident (iilinairs ofllce for the formal organisation of the Society. Mr. 
John W. .Mct'oy, whose interest in art and archeologr is well-known, was chosen Presi- 
dent. Dr. Emerson and Dr. Frothingham were namra respectively recording and corres- 
ponding secretaries. The Baltimore .^^ocietv at present numbers twenty-three members, 
as foUows: f'harb>s J. BouAparte, George W. Brown, Arthur M. Elliott, Alfred Emerson, 
Arthur L. Frothingham, .Ir.. Mi.<4s Mary Garrett, Robert Garrett. T. ilarrlaon Garrett, 
Basil L. Gildcrslecve, Dsniel C. Giliuan, Edward M. Greenway, Jr., Joshua G. Harvey, 
Reverdy Johnson, Miss E. T. Rinc, John W. Mc(^oy, N. H. Morison, Charles D. Morrb. 
l<Uiinund'Law Rog(>rs, William W. .Spence, a Teackle Wallia, Harry Walteis. Minton 
Warren. Miles White. Jr. 
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STANDING ANNOUNCEMENTS. 



JOHNS HOPKINS UNIVERSITY. 
Opened for Instruction in 1876. 

The Johns Hopkins University was founded 
by the munificence of a citizen of Bultimore, 
Johns Hopkins, who bequeathed the most of his 
large estate for the establishment of a Univer- 
sity and a Hospital. It was intended that these 
institutions should cooperate in the promotion of 
medical education. The Hospital buildings are 
approaching* conlpletion. 

The foundation of the University is a capital, 
in land and stocks, estimated in value at more 
than $3,010,000; the capital of the Hospital is 
not less in amount. 

The University was incorporated under the laws 
of the Sute of Maryland, August 24, 1867. 
Power to confer degrees was granted by the 
Legislature in 1870. 

Suitable buildings have been provided in Bal- 
timore at the corner of Howard and Little lioss 
Sts., and are furnished with the necessary appa- 
ratus and books. 

Academic Staff, 1884-5. 

Daniel C. Gilman, ll. d., President cif the VniversUy. 

J. J. Sylvestek, f. k. 8., D. c. L,, Jho/cstor {.Emeritu*) of 
JUathemaiics, 

Basil L. Gilderslbevk, ph. d., ll. d., Professor of Oreek. 

G. sStanlky Hall, pu. d., Professor of Psychology cuut Peda- 
gogics. 

Paul IIaupt, pu. d., Profeuor of the ShemUic Languages, 

U. NKWkLL Martin, dk.sc'.. a. m., Projessor of Biology and 
Director of the Biological Laboratory, 

Chablks D, MoKKis, A.M., ColUguUe Professor of Latin and 
Greek, 

SiMO.f Nkwcqmb, ll. d., Prqfessor of Mathematics and As- 
tronomy, 

Ira Kemskn, x. d., ph. d.. Professor of Chemistry and Direo- 
tor of ttie Chemical Ijoboratory, 

IIenry a. Uowland. PH.D., Professor of Physics and Direc- 
tor of the Physical Laboratory, 

Willl\m II. Welch, m.d., Profesxor of Pathology, 

John IS. Bi llinus, m. d., Lecturer on Hygiene. 

UtRAM Corson, a. m , ll. d., lecturer on English Literature, 

Udmund Gos:s£, Lecturer on English Literature, 

Georuk S. Morris, A.ai., pu.d., Lecturer on the History of 
Philosophy, 

L£()NCK Kauillon, bach, is LETT., Lecturer on French Lit- 
erature, 

William Thomson, ll. d., Lecturer on Molecular Dynamics. 

Uerbert B. Adams, ph. d.. Associate Professor of History. 

Maurice Bloomfield, ph. d., Associate Professor qfHamkrit. 

William K. Bi;ooks, ph. d.. Associate Professor of Morphol- 
ogy and Director of the Chesapeake Zuiilogicai Laboratory. 

Thomas Craiq, ph. d., Associate Professor of Applied Mathe- 
maiics. 

A. MARi»HALL EIlliott, A. M,, Associate Prof euor of Romance 
Languages. 

J. Bendel Harris, a. m.. Associate Professor of New Testa- 
ment Greek and Palaeography. 

Harmon N. Morse, ph. d., Associate Professor of Chemistry 
and Sub-Director of the Chemical fjoboratory, 

William E. Story, ph. d.. Associate Projessor of Mathematics, 

MiNTON Warren, ph. d.. Associate Prufessor of Latin, 

William Hand Browne, m. d.. Librarian and Associate in 
Unglish. 

W^iLLLiM T. Councilman, m. d., Associate in Pathology, 

BICUARD T. Ely, ph. d.. Associate in Political Economy, 

Faulan Franklin, ph. d.. Associate in McUhematics. 

Edward M. Hartwkll, m.d., ph.d., Associate in Physical 
Culture and Director of the Gymnasium, 

J. Franklin Jameson, ph.d.. Associate in History, 

Arthur L. Kimball, ph. d., Associate in Physics. 

Philip R, Uhlkb, Associate in Natural History. 

Gboroe II. Williams, ph. d.. Associate in Mineralogy, 

Henry Wood, ph d.. Associate in Englieh, 

Charles F. Raddatz, Examiner in German, 

HUOH Nkwell, Instructor in Drawing. 

Edward H. Spirker, ph.d., Instrurtor in Latin and Greek. 

Hrnry a. Todd, a.b.. Instructor in Romance Languages, 

Charles L. Woodworth, J r.. Instructor in Elocution, 

George Hempl, a. b., Axsislant in German. 

William U. Howell, ph. d., Assistant in Biology. 

Charles A. Pkrkin.s, ph. d.. Assistant in Physics. 

Otto Lugorr, Curator qfthe Biological Museum. 



PLAN OF THE CIRCULARS. 

The Johns Hopkins University Circulars are 
published at convenient intervals during the 
academic year for the purpose of communicating 
intelligence to the various members of the Univer- 
sity in respect to work which is here in progress, 
as well as for the purpose of promulgating offi- 
cial announcements from the governing and 
teaching bodies. During the current academic 
year, successive circulars may be expected in the 
months of November, December, January, March, 
April, May, and June, to be followed at the close 
of the year by an index. 

Although these circulars are designed for the 
members of the University, they have frequently 
been called for by institutions and libraries at a 
distance, and also by individuals who are inter- 
ested in the literary and scientific activity of 
this University. Subscriptions and exchanges 
are therefore received. 

TERMS OF SUBSCRIPTION. 

For the current year, 1884-6, $1. 

For the year 1883-4, (140 pp. in cloth covers), 
$1.50. 

For the year 1882-3, (166 pp. in cloth covers), 
$3. 

For the years 1880-2, (250 pp. in cloth covers), 
$5. 

Subscribers to the Circulars will also receive the 
Annual Register and Keport of the University. 

All subscriptions should be addressed to the 
*' Publication Agency of the Johns Hopkins 
University." 

Communications for the Circulars should be 
sen t i n prior to the fi rt t day of the month in which 
they are expected to appear. 



HOPKINS HALL LECTURES. 
Notice in Betpeot to the Admission of the Public. 

In answer to inquiries, and in correction of 
some current misapprehensions, the following 
statements are made in respect to these courses of 
lectures annually given in the Johns Hopkins 
University. 

1. The«e courses are academic lectures, designed pri- 
marily "for the meinbera of the University, and supple- 
mentary to the regular class-room work of the students. 

2. As the memlwrsof the University rarely require the 
entire room, the Trustees have taken great pleasure in in- 
viting other persons, not connected with the University, to 
attend. 

3. As these l«»ctu res are not intended for popular enter- 
tainment, but for the instruction of students, those persons 
first receive tickets, in most cases, who are known to be es- 
pecially interented in a particular course, — ladies as well as 
gentlenieu. Preference is thus given according to the char- 
acter of the course, to teachers in other institutions, public 
and private; students of medicine, law, etc.; professional 
men and others. If any tickets remain undistributed, they 
are given out to those who may have applied for them, in 
order of application. 

4. The hall is full when 200 hearers are present; it is un- 
comfortable if more are admitted. Not infrequently two 
or three times that numT>er of persons apply for admission, 
and often applications for tickets cannot be granted. To 
give the lectures elsewhere would alter their character as a 
part of the ordinary academic work of the University. 

5. There is no general course ticket issued. Applications 
should state specifically the course for which tickets are 
desired. Programmes and other current information per- 
tinent to university work may be found in the University 
Circulars, sent to sub!(crit>er8 on the payment of one dollar 

yer annum, either by Messrs. Cushinga d Bailey, Messrs. 
ohn Murphy & Co., or the University. 
The U!«age of giving personal notification is not likely to 
be continued, and those therefore who have been accus- 
tomed to receiving such announcements, should hereafter 
consult the Circulars. 

6. It will save much delay if applications for tickets and 
inquiries on these and other routine matters are addressed 
not to individuals but to the Johns IIopkixs University, 
by postal card, &nd answers will be promptly returned by 
mail. Personal applications consume lime needlessly. 

49**The lectures begin at 5 o'clock punctually. The doors 
of the hall are opened at fifteen minutes before 5, and the 
lectures do not exceed an hour in the deiiyery. 



PUBLICATIONS ISSUED UNDER THE 
AUSPICES OF THE UNIVERSITY. 

I. American Journal of Mathematics. 

The publication of this journal commenced in 

1878, under the editorial direction of Professor 
Sylvester, and is now conducted by Professor 
Simon Newcomb as Editor, and Dr. T. Craig as 
Associate Editor. Six volumes of about 400 pages 
each have been issued, and the seventh is in prog- 
ress. It appears quarterly, in the quarto form. 
Subscription $5 per year. Single numbers $1.50. 

II. American Chemical Journal. 

This journal was commenced in 1879, with 
Professor Remsen as editor. Five volumes of 
about 450 pages each have been issued, and the 
sixth is in progress. It appears bi-monthly. 
Subscription $3 per year. Single numbers 50 cts. 

III. American Journal of Philology. 

The publication of this journal commenced 
in 1880, under the editorial d*irecti(m of Professor 
Gildersleeve. Four volumes of about 570 pages 
each have been issued, and the fifth is in pro- 
gress. It appears four times yearly. Subscrip- 
tion $3 per volume. Single numbers $1.00. 

IV. Studies from the Biological 

Laboratory. 

[Indud^ the (^esapeake Zoological LaboratorpJ] 

The publication of these papers commenced in 

1879, under the direction of Professor Martin, 
with the assistance of Dr. W. K. Brooks. Two 
volumes of about 500 pages, octavo, and 40 plates 
each, have been issued, and the third is in progress. 

V. Studies in Historical and Political 

Science. 

The publication of these papers was begun in 
1882, under the editorial direction of Dr. H. B. 
Adams. The first volume of 470 pages is now 
completed, and the second is in progress. Sub- 
scription $3 per volume. 

The following publications are also issued by 
the University : 

The University Circulabs. Sabscription 
$1 per year. 

The Annual Rkport presented by the Presi- 
dent to the Board of Trustees reviewing the ope- 
rations of the University during the past academic 
year. 

The Annual K roister giving the list of ofiS- 
cers and students and stating the regulations of 
the University. Published at the close of the 
academic year. 

The University Circulars, Annual Report, and 
Annual Register will be sent by mail for one 
dollar per annum. 

All communications in respect to these publi- 
cations should be addressed to the ** Publication 
Agency of the Johns Hopkins University/' Bal- 
timore, Maryland. 



In addition to the serials above named, a few 
copies are for sale of the papers named below : 

Studies in Loqic. By members of the Johns 
Hopkins University. C. S. Peirce, Editor. ( Bos- 
ton : Little, Brown & Co.) 1888. 123 pp., 12o. 
$2. 

The Development and Propagation of the 
Oyster in Maryland. By W. K. Brooks. 1884. 
193 pp. I 4o. 18 plates and 8 maps. $5. 

On the Mechanical Equiyalekt or Heat. 
By H. A. Rowland. 1880. 127 pp., 8o. $1.60. 

New Testament Autographs. By J. Rendel 
Harris. 1882. 54 pp., 8o. 4 plates. 60 cents. 
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ENUMERATION OF CLASSES, FIRST HALF-YEAR, 1884-85. 



UatlieiliatiOS. (73 students). 

Classea meet in Rooms 8, 14, and 16. 

Analytical and Celestial Mechanics: Professor Newcomb. 

Twice weekly, Tuesday and Thursday, 9 a. m. (11). 

Barcroft, Duncan. Mansfield. Prentiss. 

Cajori. Fields. Metzlcr. Yeneziaui. 

Ciaig* Franklin. Nixon. 

Mathematiciil Seminary: Dr. Story. Weekly, Wednesday, 4 

p. m. (7). 

Barcroft, Faerber. Mctzler. Yeneziani. 

Cjyori. Fields. Peed. 

Theory of Numbers: Dr. Story. Twice weekly, Tuesday and 

Thursday, 12 m. (9). 

Barcroft. Faerber. Nixon. Taber. 

Cajori. Fielda. Peed. Yeneziani. 

Cainmack. 

JHodem Synthetic Geometry: Dr. Story. Three times weekly, 

Monday, Wednesday, and Friday, 12 m. (8). 

Barcrott. Faerber. Metzler. Taber. 

Cajori. Fields. Peed. Yeneziani. 

Introductory Course for Ora^tuites : Dr. Story. Daily, 10 

a. m. (8). 

Barcroft. Coar. Metzler. Perkins, W. H. 

Cajori. Lambert. Nixon. Taber. 



Canic Sections: Dr. Story. Twice weekly, Tuesday and Thursday, 
1p.m. (21). 

Bell. Ensey, McPherson. Trower. 

Cauimack. Gross. Morris, H. H. Weech. 

Crosby. Laeaslg. Ponniuian. White, E. L. 

Dub me. Love. Taber. Wiegand. 

Duffy. McCulloch. Taylor, W.D. Wingert. 
Kareckson. 

JHathematical Seminary : Dr. Craig. Weekly, Friday, 4 p. m. 
(5). 

Barcroft. Fields. Nixon. Yeneziani. 

CaJOri. 

Ckilculus of Variations: Dr. Craig. Twice weekly, Tuesday and 

Thursday, 1 p. m. (6). 

Crew. Fields. Liebig. Nixon. 

Duncan. 

J>ifferential Equations: Dr. Craig. Twice weekly, Tuesday and 
Thursday, 11 a. m. (16). 

Ames. Cole, A. D. Gate wood. McDaniel. 

Barcroft. Crew. Gorton. Metzler. 

Blandln. Duncan. Keilholtz. Outen. 

Coar. Elchelbcrger. Love. Taylor, W. D. 

Theory of Functions: Dr. Craig. Three times weekly, Monday, 
Wednesday, and Friday, 1 p. m. (5). 

Barcroft. Fields. Nixon. Yeneziani. 

Cajdri. 

hydrodynamics: Dr. Craig. Three times weekly, Monday, Wed- 
nesday, and Friday, 11 a. m. (6). 

Duncan. Gatewood. Morrill. Nixon. 

Fields. Liebig. 

JProblems in Mechanics : Dr. Franklin. Twice weekly, Tuesday 
and Thursday, 9 a. m. (5). 

Blandin. Duncan. Fields. Keilholtz. 

Crew. 

Theory of Equations: Dr. Franklin. Three times weekly, 
Monday, Wednesday, and Friday, 11 a. m. (12). 

Ames. Cole, A. D. Gross. McDaniel. 

Cammack. Eicbelberger. I»ve. Outen. 

Coar. Gorton. McCulloch. Taylor, W. D, 

I>ifferential atid Integral Calculus: Dr. Franklin. Three 
times weekly, Monday, Wednesday, and Friday, 1 p. m. (19). 

Bell. Ensey. McPherson. Weech. 

Crosby. Gross. Morris, JI. H. White, E. L. 

Dohme. Jastrow. Penniman. Wiegand. 

Dufly, Laessig. Stevens. Wingert. 

EarecksoD. McCulloch. Taylor, W. D. 

IHiferential and Integral Calenlus: (S})ecially designed for 
students of Physics) : Mr. Nixon. Daily, 4 p. m. (5). 



Beckwith. 
Coar. 



Cole, A. D. 



Lambert. 



Stokes, G. C. 



Analytical Geometry: Dr. Franklin. Twice weekly, Tuesday 
and Thursday, 4 p. m. (8). 

Bnine. Gilpin. Roberta, D. E. Tuska, 

Doney. Kaghes. Stevena. Young. 



Trigonometry: Dr. Franklin. Three times weekly, Monday, 

Wednesday, and Friday, 4 p. m. (15). 

Bevan. Flexner. Kaessmann. Willis. 

Broniwell. Huttnian. Rousp. White, J. 

Cole, W. R. Jones, W. Rowland. Wiuslow. 

Da^hiell. Jones, W. A. Trower. 



t^hysicS. (72 Students). 

Classes meet in Rooms 3, 4, 7, and 8. 



Electricity and Magnetism : Professor Rowland. Daily, 10 

a. m. (9). 

Blnudin. Gatewood. Keilholtz. Mansfield. 

Oew. Hall. Liebig. MorrilL 

Duncan. 



Laboratory Work: Professor Rowland. 
students). 



Blandin. 
Crew. 



Duncan. 
Gatewood. 



Keilholtz. 
Liebig. 



Daily. (7 advanced 
Morrill. 



3IftJor Course: 

Laboratory work, 



Aber. 

Ames. 

Beckwith. 

Black. 

Blandin. 

Cajori. 

Cammack. 

Clark. 



Dr. Kimball. I^ctiu*e weekly, Thursday, 4 p. m. 
Monday and Tuesday. (32). 



Claxton. Ilobbs. 

Cole. A. D. llurnor. 

Eicbelberger. Keilholtz. 

Fields. I4ies»ig. 

(iutewood. Lambert. 

Gorton. I^jve. 

Hayes. McDaniel. 

Hillyer. Outen. 



General Jt^hysics : (Minor Course) : Dr. Kimball. 

(84). 



Applcgarth, E. C. 

Bayard. 

Birney. 

Broiuwell. 

Brune. 

Coates. 

Dashicll. 

Dohnie. 

Dreyer. 



Ensey. 

Friedcnwald. 

(ileun, J. 

Gordon, D. H. 

Gutrgonneimer. 

Knight. 

Lamb. 

Loane. 

McPherson. 



Morris, H, H. 

Mount. 

0'l)onovan. 

Price. 

Reese. 

Sticniwell. 

Stevens. 

Stow. 



Palmer, A. G. 
Palmer, C. S. 
Peed. 

Perkins, W. H. 
Rolierts, D. E. 
hchubart. 
Stokes, H. N. 
Van Meter. 

Daily, 10 a. m. 

Straus. 
Swart X. 
White, E. L. 
Williams. J. W. 
Williams, L. 
Williams. W. K. 
Willis. 
Wingert. 



Laboratory Work: {Class in General Physics :) Dr. Kimball and 
Dr. Perkins. (34). 



Applegarth, E. C. 

Bayard. 

Birney. 

BromwclL 

Brune. 

Coates. 

Da.«»hien. 

Dohme. 

Dreyer. 



Ensey. 

P'rieacnwald. 

Glenn, J. 

Gordon, D. IT. 

Guggeuheimer. 

Knieht. 

Lanu). 

Loane. 

MclMierson. 



Morris, H. H. 

Mount. 

0'l)onovan. 

Price. 

Reese. 

Sh em well. 

Stevens. 

Stow. 



Straus. 
Swart z. 
White, E. L. 
Willi;ims,J. W. 
Williams, l*. 
Williams, W. K. 
Willis. 
Wingert. 



Molecular Dynamics: Sir William Thomson. A course of 
eighteen loot urea during October. 

This course was followed by a number of professors and students of Physics 
from other institutions, in addition to many members of the mathematical 
and physical sections in this University. 



Chemistry. (68 students). 



Classes meet in the Chemical Laboratory. 



Laboratory Work: Professor 
Keiser. Daily. (04). 



Remsen, Dr. Morse, and Db. 



Aber. 

Applegarth, E. C. 

Ashe 

Bay ley. 

Bell. 

Blandin. 

Brackett, R. N. 

Buckler. 

Campbell. 

Cantield. 

Clark. 

Coar. 

Colin. 

Davis. 

Dav. 

Dohme. 



Duggan. 

Ementon, W. H. 

P'riedenwald. 

Gatewood. 

Gordon. B. B, 

Ilaldeman. 

Ilartogensis. 

Hayes. 

Haynes. 

Ilemmeter. 

Hillyer. 

Hitchcock. 

Hobbs. 

Hough. 

Kastle. 

Mason. 



Mcintosh. 
McLane, A. 
Mindelelf. 
Morrill. 
Mount. 
Oridorff. 
I'almer, A. G. 
Palmer, C. 8. 
Penniman. 
Perkins, W. H. 
PigROt. 
Pleasants, J. 
Roberts, D. E. 
SchaelTer, E. M. 
Sehubart. 
SimiNSOu. 



General Chemistry : Professor Remsen. Daily, 



Aber. 

Applegarth, E. C. 

Ashe. 

Bell. 

Blandin. 

Boucsein. 

Buckler. 

Clark. 

Coar. 

Cole, A. D. 

D»T1S. 



Dohme. 

En»ter. 

Friedenwald, 

Gatewood. 

Haldeman. 

Hayes. 

Hvmmeter. 

Hitchcock. 

Hobbs. 

Hough. 

KasUo. 



Mason. 

McLane. A, 

Mr In tosh. 

Mindelelf. 

Mount. 

Morrill. 

Penniman. 

Perkins, W. H. 

Schaetfcr, £. M. 

Smith. 

Stein. 



Slack. 

Smith. 

Stein. 

Stokes, G. C. 

Swartz. 

TraiL 

Tyson, J. W. 

Wallia. 

Waltemeyer. 

Wiegand. 

Wight roan, 

Williams, J. W. 

Wingert. 

Win*low. 

Woods. 

Yonce. 

9 a. m. (44). 

Stokes*, G. C. 

Swartz. 

Tyson, I, 

Tyson, J. W, 

Wallis. 

Waltemeyer. 

Wightman. 

Williams, J. W 

Wingert. 

Winslow. 

Woods. 
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Analytical Chemistry: Dr. Morse. Four times weekly, Monday, 

Tuesday, Wednesday, and Thursday, 9 a. m. (9). 

Brackett, R. N. Emerson, W. U. * ralmer, C. S. Slack. 

Canfleld. Uartogeuais. KoberU, D. EL Wiegand. 

CoHd. 

Mineralogryf IBtC* Dr. Williams. (11 Students). 
MinercUogy. Weekly, Friday, 2-5 p. m. (3). 

Coar. Orndorff. Palmer, C. S. 

Petrography* Daily. (Laboratory Work). (2). 

Bay ley. Lewis. 

Geology* Three times weekly, Monday, Tuesday, and Thursday, 12 m. 

(10). 

Bayley. _ Coar. _ _ Palmer, C. 8. 

Piggot. 



Brackett, R. N. 
Can field. 



Coar. 

Emerson, W. H. 
Orndorff. 



Stein. 
Van Yleck. 



Biology. (41 Students). 

Classes meet in the Biological Laboratory, 

General Biology : Professor Martin. Three times weekly, Mon- 
day, Tuesday, and Thursday, 11 a. m. (21). 

Patterson. Wallis. 

Sehaeffer, £. M. Wnltemeyer. 

Wightman. 

AV in Flow. 

WUliams, J. W. 



Ab«*r. 

Buckler. 

Hartogensis. 

Haynes. 

Uemmeter. 

Uerrick. 



Jefferson. 
Kaslle. 
Mason. 
MacG old rick. 
Mcintosh. 



Smith. 

Stein. 

Stoller. 



Animal Physiology and Histology: Professor Martik. 
Three times weekly, Monday, Wednesday, and Friday, 10 a. m. (9). 
Aber. Ifaldeman. Hemmeter. FtoUer. 

CampbelL Uanua. Uerrick. Wiesenfeld. 

Edmond. 

Advanced Morphology : Dr. Brooks. Twice weekly, Monday 

and Thursday, 9 a. m. (5). 

Andrews. McMurrich. Nachtrieb. Nelson. 

Bruce. 

Mammalian Anatomy : Mr. McMurrich. Twice weekly, Tues- 
day and Thursday, 10 a. m. (8). 

Aber. Ualdeman. Herrick. Stollor. 

Campbell. Hemmeter. MacGoldrick. Wiesenfeld. 

Osteology : Mr. McMurrich. Twice weekly, Wednesday and Fri- 
day, 11 a. m. (18). 

Aber. Herrick. Mcintosh. Waltemeyer. 

Buckler. Jefferson. Stein. Wightman. 

Hartogensis. Kat*tle. Stoller. Williams, J. W. 

Haynes. Mason. Smith. Winslow. 

Hemmeter. MacGoldrick. 

Laboratory Work: Professor Martin, Dr. Brooks, and Mr. 

Howell. Daily, 9 a. m. to 5 p. m. (35). 

Aber. Hanna. Mason. Sternberg. 

Andrews. Hartogensis. MacCioldrick. Stoller. 

Bruce. liaynes. McClintock. Wallis. 

Buckler. Hemmeter. Mcintosh. Waltemeyer. 

Camjibell. Herrick. Nachtrieb. Wiesenfeld. 

Donaldson. Jcffornon. Nelson. Wiehtman. 

Duggan. Kastle. Patterson. Willinms, J. W. 

txlmond. Kemp. Smith. Winslow. 

Haldeman. Lee. Stein. 

Marine Laboratory : Dr. Brooks. At Beaufort, N. C, during the 

summer months. (9). 

Andrews. Donaldson. Kemp. Nelson. 

Bateson. Ilarlwell, £. A. Nachtrieb. Usborn. 

C-onn. 



Greek' (36 students). 

Classes meet in 181 N. Howard Street, unless otherwise specified. 

Seminary : Professor Gildersleeve. Twice weekly, Monday and 
Wednesday, 12 m. (17). 
Arnolt. Huizinga. Miller, C. W. £. Pease. 

Glenn, W. L. Lodge. ^^^^^^^^^^^^^^^^^^^ 

Botsrord. Fossum. Scudder. Whicher. 

Christie. Graves. Slaughter. Zweizig. 

Doubledaj. Hussey. Walz. 

Practical Exercises: Professor Gildersleeve. Twice weekly, 

Tuesday and Friday, 10 a. m. (17). 

Aruolt. Glenn, W. L. Lodge. Slaughter. 

Botslord. Graves. Lowry. Walz. 

Christie. Huizinga. Pease. Whicher. 

DoubK'day. Hussey. Scudder. Zweizig. 
Fossum. 

Dionysios of Halikarnassos : Professor Gildersleeve. 

Weekly, Thaniday, 12 m. (18). 

Arnolt. Glenn, W. L. Ix)wry. Slaughter. 

Botsford. - GraTes. Miller, C. W. E. Wala. 

Christie. Huizinga. Pease. Whicher. 

Doobleday. Hussey. Scudder. Zweixig. 

Foesum. Lodge. 



Plato : Gorgrias : Professor C. D. Morris. Four times weekly, T\ 

day, Wedn^ay, Thursday, and Friday, 12 m. (8). 

Gardner, W. Hodges. Hough. Lowry. 

Harry. Horner. Hughes. McLAoe, A. 

Jsocrates, i, iv : Dr. Spieker. Four times weekly, Tuesc 

Wednesday, Thursday, and Friday, 11 a. m. (9). 

Cole. W. R. Jackson. Kaessmann. Bogere. 

Flexner. Jones, W. A. McLane, R. M. Tliompson. 

Hoffman. 

Prose Composition: 

Class A : Professor C. D. Morris. Weekly, Monday, 12 m. (8 

Gardner, W. Hodges. Hough. Lowrj. 

Harry. Horner. Hughes. McLane, A. 

Class B: Dr. Spieker. Weekly, Monday, 11 a. m. (9). 

Cole, W. R. Jackson. Jones, W. A. Rogers. 

McLane, R. M. Thompson. 



Flexner. 
Hofl^nann. 



Kaessmann. 



yew Testament Greek : {Goapd of Mark) : Mr. Harris. T1 
hours weekly, Monday, 10-11 a. m., Wednesday and Friday, 9-11 a. 
187 N. Howard St. (3). 
Lowry. Newton. Rogers. 

Sub'Apostolic Literature: Mr. Harris. Three hours wee 
Tuesday, 10-11 a. m., Thursday, 10 a. m.-12 m. 187 N. Howard St. 
Lowry. Newton. Rogers. 

Classical Archceology : Dr. Emerson. Weekly. 
(Beginning in November). 

Supplementary Clas*i : Professor C. D. Morris. Twice wee 
Tuesday and Thursday, 2 p. m. (5). 

Eareckson. Gilpin. Jones, W. A. Elaessniann. 

Flexner. 



Latin. (59 students). 

ClaBses meet in 181 N. Howard St. 

Seminary : Horace and Juvenal: Dr. Warren. Twice weekly, Ti 
day and Friday, 11 a. m. (16). 

Botsford. Fossum. Hussey. Slaughter. 

Bowen. Ganlner, W. Lodge. Walz. 

Bugg. Glenn, W. L. Pease. Whicher. 

Fontaine. Graves. Scudder. Zweixig. 

jRoman Satirists : Dr. W^arren. (Lectures). Weekly, Thorac 
11 a. m. (16). 

Botsford. Fossum. Hussey. Slaughter. 

Bowen. Gardner, W. Lodge. Walz. 

Bu}?g. Glenn. \V. L, Pease. Whicher. 

Fontaine. Graves. Scudder. Zweizig. 

Plautus and Terence: Dr. Warren. Four times weel 
Tuesday, Wednesday, Thursday, and Friday, 10 a. m. (6). 

Harrison. Hodges. McLane, A. Pleasants, J. 

Harry. Hough. 

(The meetings on Wednesday are devoted to reading Latin at sight). 

Cicero: {De Oral., i: T}um. Disp.^ i) : Professor C. D. Morris. F 

times weekly, Tuesday, Wednesday, Thursday, and Friday, 10 a. m. j 

English. Jackson. Hughes. Roberts, B. ' 

(The meetings on Wednesday are devoted to reading Latin at sight). 

Livy, iif Hi : Dr. Spieker. Four times weekly, Tuesday, Wedi 

day, Thursday, and Friday, 9 a. m. (16). 

Brune. Flexner. Kaessmann. Rogers. 

Cole, W. R. ' Guggenheimer. Mcl^ane, R. M. . Thompson. 

Dreyer. HoBmann. MePherson. Trower. 

Fifield. Jones, W. A. Preston. Tuska. 

(The meetings on Wednesday are devoted to reading Latin at sight). 

Prose Cotnposition : 

Class A : Dr. W^arren. Weekly, Monday, 10 a. m. (5). 

Harry. Hough. McLane, A. Pleasants, J. 

Hodgies. 

Class B: Professor C. D. Morris. Weekly, Monday, 10 a. m. i 

English. Jackson. Hughes. Roberta, B. ' 

Class C: Dr. Spieker. Weekly, Monday, 9 a. m. (12). 

Cole, W. R. Huflmann. McLane, R. M. Rogers. 

Dreyer. Jones, W. A. MePherson. Thompeon. 

Flexner. Kaessmann. Preston. Trower. 

Classical Antiquities: Dr. Emerson. Twice weekly, Taeat 

and Friday, 9 a. m. (8). 

Botsford. Hodges. Hughes. Newton. 

Harry. Horner. Luane. Roberta, B. ' 

Supplementary Class: Mr. Slaughter. Three times wed 

Monday, W^edn^ay, and Friday, 2 p. m. (14). 

Crosby. Jones, W. Rouse. White, J. 

Dufly. Laessig. Rowland. Wi^t^Dd. 

Friedenwald. Mount. Weech. Toung. 

Gilpin. Pennimsn. 
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univehsity circulars. 



Shemitio Langnases. Professor tlAri^. (12 EtudcDts). 

CUfi^smeetin 113 W. MoDum«Dt St. 
Bebrew for Beginner*. Twice weeklj-, Monday and Friday, 4 

|..m. (7). 

AA\t. FrolhlDKhmn. Ilriliin™. Kogera. 

ArnuJl. (Jnipc. Miller, C.W.E. 

Hebrew Exercises, Weeklr, Wcdnesdny, 3 p. m, (6). 

Ailler. FmlbfQitbim. Uuliingi. Rugen. 

Arnoll. Grape. 
Selected Pgalma. Woekiv, Tuesday, 4 p. m. (8). 

AilW. Froltiingbani. IlarHd. PhlUimn. 

Aruull. Gnipe. Uuliingi. Rjgera. 

Chaldean Grammar. \Vuckly, Wednesday, 4 p. ra. (7). 

Adk-r. FrothiDghiini, ' IHrri.. Phlll|«.ii. 

Aru^ll. QTipe. Uuldog^ 

Mthiople. Weekly, Thuradny, i p. m. (S). 

Ailler. Frolhlnghuni, llnliingi. (ITonor. 

A moll. Gnpe. Keirmiiii. PUlllpiua. 

Arable. Weekly, Tuesdiiy, 3 p. m. (C). 

Adl.T. Froiblnahnip. Phllipjon. Wood, E. 

Arni.ll. Huiiiiiga. 

Assyrian. Three hours weekly, Thursday, 10 and 11 a.m., nnd 3 



Sanskrit and the comparative grammar of 
the cognate languages. Db. Bloumfiixu. (lo sm- 

<lL-n,,). 

Cluscs mettm 113 W. Munum^Dt St., unless otherwies BpeclGed. 
^Uementary Sanskrit: {Whilna/ii (!mmmar, I^amaa't Header). 
Twice weekly, Jtouday, 11 a. m., Friday, 12 m. (11). 
Bolifiinl, Duublrdaj, IjidKe. Wnln. 

Oirbus. Fuunin. Miller, C.W.K WbJcber. 

CubU. U inter- Scudder. 

Tedle aanahHt : Weekly, Sulurday, 10 a. m. (2). »■ 

Spiukfr. Tudd. 

Comparative PhilQlogy t [Lettara, nnd Whitney's Langwigt and 
the .Slurfy of Lanjaage). W'L-ukly, WedneMlay, 4 p. m. (0). 
Chrialie. Jloublrdty. lleaipl. UubtanL 

Comparative Clratnmar of Greek Vocalistn: {Lectures). 
W'Hikly, Monday, 4 p. ni., in Ucnlley Hall (11). 
ttotilbnl. Dtiublpdlj. Ln<1|ie. Slaughter. 



German. (0(> siudcnts). 

ClnaBCB meet in 11? W. Monument Bt. 
Gothic: {Bmiiiufe Onimmar) : Db. Wood. Twice weekly, Mond.iv and 



Middle High German: {PauTt Graaimar; Wnlther ran da- Vogd- 
veide) ; Da. Wood. Weekly, ThurBdny. 12 m. (^). 
Cobb. Lamed. Lereh. Slilike. 

Old Hiah German l lllahn't Grammar; Braim^i Baider) ; Dr. 
AV'uoD. Weekly, Wedntwluy, 12 m. (7). 

C«bb. Hempl. I-'rch. Wrlgbt. 

EggB. ' "— ■•- 



{Major Course). 



EMidlkfrger. llubbnnl. 

€h}etfte! Hermann unit Dorolhea: Mb. Hf.mpl. Twice weekly, Mon- 
day and Thuradny, 10 a. ni. (1 8). 

BiiEg Firmer. Hui>hird. Si'liacfer, J. 

Ihiuh. Uolea. la.Mlg. Tii.fct. 

Dunlip. fiord ne r, W. McDanlol. WillMnPJer. 

ElehclUrger. Gflrton. ecudaec. Young. 



Prose Composition ; Dr. Wood. Weekly, Wednoadoy, 10 a. in. 

niiUK. Oirdoer.W. Linwl^. flrhMfer.J, 

S'':''-,, J-"""- l"rli. WnUfniFrBr. 

Wcb-llwrger. Ilo»«ni. McIiblI.I. Young. 

Selected Readings: (Masimf Lttebaeh, il!).- Dh. Wood. Weekly 
Tuesday, 10 a. ni. (13). '' 

C-'bll"""' O.'.rfnn''" "«""*■ ft>h«rfr.J. 

K|chplh»rger. Hurtoganili. itcOxniel. yairng!''""' 

Exercises in Germaniilgle : Db.Wood. Second Monday of each 

month, i p. in. (8), 

F,lQbeII«rgBr. (i-irlOT.. McD.nlel, Tu«k«. 

*'''»'"■'■■ IjCMlg, Schwfcr, J. WiillcioBjcr. 

(Minor Course). 
Lessing: Minna eon Ilarnhrim: Goethe: Pniia: Mb.Hehpl. 
t'int Seetum. Tvilve weekly, Alondar antl Woliicsdiiv, 11 a. m. (22). 

B^kwilb. m.h. Hun-r. ■ Blm.,*. 

y^nn. S'",!'/!. W1L1111MI.M. Tiower. 



SKond Section. Twice weekly, Monday nnd Wediiesday, 3 p.m. (11). 
iXleds H^'^'""' MortH. B. II. " Ilnl*rl^ D. E. 

Duffy. Sl'Suhun. Keci'.'""'' ^*"^''' 

Selected Beadhiga: (Oltrt!gge'i:Laeb«eh,ii).- Dn. Wood nnd Mr. 
llK-MPL. (Two ikcl!oiu<). Weekly, Friday, U a. m. (34). 
B.clt«11b, IlonlHr. MeUno, A. Sslo. 

He'un. L.,..Qi;iu.n. Morrl., H, H. Slow. 



■nil. 



G..nJOD, D, II. 
Hurry. 
Uuy<i. 
lliiUard. 



Feniili 



Cnuhy. 

Doobledly. i.ew>ii. 

Duffy, Liebly. 

Prose Composition: Mb. Hempi.. Weekly, Tiiursday 



Robedi, D. E. 



(31). 



iwllb. 



Fjtr.'fl 



Morrl«, II 

Coitw. Harry.' ' Ppi"l[n'il!." 

rrmby. H«y,^ 

Do'ildediT. Hiilibin 

Dgffy. McLano 

Oral Practice ! Dr. Woa^ Weekly, Tuesday, 11 a. m. (25). 

R«l!-itb. nuny, >leL»m!,_A,__ ««ii«. 

II, D.' H. 



rli, D. fL 



JlnrrH, H. H. 



Trowcr. 

TllKlcB. • 

Whiw, E. 
Wlllli. 



CUiilc 



irclL 



Ihi 



ari. 



WillJL 



Conversation Class : Dn. GERnKn, Diiilv, Mundav, Tucsdny, and 
Friday, 13 m.; Wwlnexday and Thursday, a, m. (2i"). 
BuKX. Hnr«. l^nine. eUiiiliter. 

Cnbb. l[Hrl>ii;enib. Lndae. Riuto*. 



a»n< 



lMrliliu,C, 



Bupplementary Classes: 

Firtt Sertion; Brandl'n Gmmmnr, Driil>fh'» Header. ■ Mn. Hempi.. Three 
times weekly, Monday, Tuesday, nnd Thiir«liiy, 4 p. ni, (U). 

Forrnifl. Fiilrii.. Kijon. " Van Vlick. 

Iiiiucap, I-wi,. r..«rell. IVlghloimn. 

Enl.^n«..i, W, n. -Mi'lndwh. Taylor, W. R 

Semnd Serlion: OlW Kkiaenlarg German: Mn. IIempl. Fire timea 
f.lrtniBlilly,Tuetiday^Tliiirwiay, and allemalc Fridays, 3 p. m. (17). 

Oirfi-r lUhn. Lamh. Robert., D, E. 

Duhk'll. ITodpn. l..iiviidM. Kowliui. 

p..n*y. niigViM. PnT.Ion. Sbomwrtl. 

Kniwy. Kuigbl. RacTM. Wbil»,J. 
Ferguion. 



Romance Langnages. (5n stitdeni»). 

CIsBBei Dipet in 111 and 117 W. Monamen 



Bt 



Advanced CourssH: (Old French Seminari/ ; Romance Lnngtuiga in 
Earnpe; I^mi'ie d'oil DlalecVi; Vomparotire Phonology i^ the Ramanre 
ifiNypi-j-irs).- iln. Eu.iorr. (4 claBsf*). Wwlnesday, 10-12 m.; Mon- 
day, U'a. m, ; Monday, 10 a.m.; Wednesilay, 9 a. m. (5). 
BoKfln. Peiklni, C.A. Todd. VenuUoL 
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Advanced Courses : (Auatssin et Nicolete; French Phonetics) : Mb. 
Elliott. (2 classes). Monday, 12 m., Tuesday, 1 p. m. (6). 
IJevan. Learned. Reeves. Veneziani. 

Bugg. Perkins, C. A. 

Advanced Ck>urses: Catalan: Portuguese: Old Proi'cn^al : Mr. 
Todd. (3 classes). Wednesday, Thursday, and Friday, 1 p. m. (4). 
Bevan. Bugg. Learned. Perkinv, C. A. 

Italian : Mr. Todd. Three times weekly, Monday, 1 p. m., Tuesday 

and Wednesday, 9 a. m. (8). 

Beran. Ejrgf. Howard. Mateke. 

Bugg. Foasum. L- ariied. Van Meter. 

Spanish : Mr. Todd. Twice weekly, Thursday and Friday, 9 a. m. (4). 
Bevan. Bugg. Learned. Van Meter. 

JTrench : Major Course: {BartsdCs Old French Chrestomathie) : Mr. 
Todd. Daily, 10 a. m. (4). 
Bugg. Learned. Perkins, C. A. Veneziani. 

French : Minor Course : (3 classes). Mr. Todd {Literary Course)^ 
Wednesday and Thursday, 12m.; Mr. Bowen (Historical and Scientific 
Oourses)^ Tuesday and Friday, 12 m. ; Mr. Fontaine (Composition), 
Monday, 11 a. m. (12). 

Ame9. Kugliish. Lichty. 

Beck with. Harrison. Lowndes. 

Buckler. Howard. Matzke. 

JF^ench Conversation: Mr. Fontaine. 



Pleasants, R. H. 

Reeves. 

Winslow. 



Ames. 

Beck with. 

Birney. 

Drcyer. 

Eareckson. 

English . 

Ferguson. 



Fi field. 

Guggcnheimer. 

Harrison. 

Hartogensis. 

Hobbs. 

Howard. 



Hubbard. 

I^eariied. 

Lowndes. 

Matzke. 

Ponniman. 

Pleasants, R. H. 



Daily, 3 p. m. (25). 

Reeves. 

R(»gers. 

Sato. 

Schiibart. 

Steiner. 

Winslow. 



Supplementary Class : 'Mr. Bowen. Five times fortnightly, 

Monday, VVedn^ay, and Friday, 3 p. m. (28). 

Bayard. Ferguson. Preston. Straus. 

Birney. Hobbs Rouse. Taylor, F.M. 

Brack. Hodges. Rowland. Taylor, W. D. 

l>orsey. Hubbard. Sato. Tuska. 

I>oub. Hughes. Shemwell. Wallemeyer. 

EariH^kson. Lamb. bteveus. Woods. 

Ensey. Mindeleff*. Stokes, G.C. Young. 



English and Anglo-Saxon. (66 students). 

Classes meet in 111 and 117 W. Men amen t St. 

Anglo-Saxon: Beowulf: Dr. Wood. Weekly, Wednesday, 9 a. m. (7). 

Burton. Dunlap. Henipl. Lcrch. 

Cobb. Gates. Learned. 

English Literature: (Minm- Course): Shakesneare: Dr. Browne. 

Twice weekly, Tuesday and Friday, 11 a. m. (9). 

Applegarth.A.C. Cobb. Noyes. Van Meter. 

Burton. Marks. Reeves. Wood, J, 

Brackett, J. R. 

Anglo-Saxon: (Sweet's Reader; Siever^ Grammar): Mr. Wright. 

Twice weekly, Tuesday and Friday, 4 p. m. (6). 

Clazton. Hubbard. Matzke. Van Meter. 

Fossum. Learned. 

Early English: (Morris's Spcdmais, Part I): Mr. Egge. Twice 

weekly, Tuesday and Friday, 9 a. m. (7). 

Burton. C-obb. Hubbard. Van Meter. 

Claxton. Dunlap. Learned. 

English Literature: (P. H. E. Course): Dr. Browne. Twice 
weekly, Wednesday and Thursday, 12 m. (50). 



Applegarth, E. C. 


Eareckson. 


Birney. 


Ferguson. 


Brack. 


FitJcld. 


Bromwell. 


Flexner. 


Bruno. 


Friedenwald. 


Carter. 


Gilpin. 


Coates. 


Gordon. D. H. 


Cole. W. R. 
Crosby. 


Guggenneiraer. 
Homiiann. 


Dasbicll. 


Jackifon. 


Dorsey. 


Jones, W. A. 


Prcver. 


Kae5sinann. 


Duffy. 


Knight. 



Lnessig. 
Loane. 

McLane, R. M. 
McPhcrson. 
MarkM. 
Mori is, H. H. 
O' Donovan. 
Preston. 
Re«*80. ♦ 
RoborU, B. T. 
Rogers. 
Rouse. 
Rowland. 



Shacfcr, J. 

SliomwelL 

St<»w. 

Straus. 

Tbompson, 

Trower. 

Tuska. 

"Weech. 

White, b. L. 

White, J. 

Williams, J. W. 

Willis. 

Young. 



History and Political Science. (104 students). 

Classes meet in rooms of the Bluntschli Library, unless otherwise specified. 

Seminary of History" and l^olitics : Dr. Adams. W^eekly, 

Friday, 8 p. m. (30). 

Applegarth, A. C. 

Berry. 

Bonsai. 

Brackett, J. R. 

Coler. 

Dewey. 

FoMum. 



Gardner, H. B. 


McMnhon. 


Sato. 


Goodman. 


Morris, C. N. 


Scaife, 


Gould. 


Kewton. 


Steiffuer. 
Tavlor, F. M. 


Holcomb. 


Ota. 


Howard. 


Powell. 


Wilson, W. 
Wood. J. 


Johnson. 


Randall. 


Levermore. 


Robinson. 


WorthingtoD. 


Lichty. 




^ 



History of Politics : Dr. Adams. Three times weekly, Wednes- 



day, Thursday, and Friday, 10 a. m. 

Holcomb. 



Applegarth, A. C. 

Berrv. 

Brackett, J. R. 

Col«*r. 

Dewey. 

Fossuni. 

Gardner, H. B. 



Howard. 
I^verraore. 
Lichty. 
McMa'hon. 
Morris, C. N. 



(25). 

Newton. 

Ota. 

Powell. 

Randall. 

8ato. 

Scaife. 



Steiguer. 
Taylor, F. M. 
Wilson, W. 
Wood. J. 
Woodward. 
Worthington. 



Twice weekly, Monday and Tues- 



Price. 

Schaefer, J. 
Tajlor, F. M. 
Van Meter. 
Van Vleck. 



Williams, L. 
Williams, W. E. 
Wiesenfeld. 
Wood, J. 
Woods. 



Church History : Dr. Adams. 

day, 11 a. m. (21). 

Brack. McMahon. 

Coler. Morris, C. N. 

Doub. Newton. 

Egge Ota. 

Gardner, H. fi. Pleasants, R. H. 
Lerch. 

International Law: Db. Adams. Twice weekly, Monday and 

Tuesday, 12 m. (9). 

Applegarth.A.C. Gates. Price. Steiner. 

Claxton. Howard. Ryitenheiy. Van Meter. 

Coler. 

Money 9 Banking ^ Finance and Commerce: (Lectures): Db. 
Ely. Three times weekly, Wednesday, Thursday, and Friday, 12 m. 

(22). 



Applf>garth, A. C. 

Berry. 

Dewey. 

Gardner, H. B. 

Holcomb. 

Howaid. 



Lerermore. 
Lichty. 
McMahon. 
Miller, K. G. 
Morris, C. N. 
OU. 



Powell. 


Taylor, F. M. 


RandalL 


Van Meter. 


Sato. 


Wilscm, W. 


Scaife. 


Wood, J. 


Swilt. 


Worthington. 



English Constitution : Dr. Jameson. Three times weekly, Wed- 

n^ay, Thursday, and Friday, 12 m. (5). 

Claxton. Price. Ryttenberg. Steiner. 

Gates. 

English and French History: Dr. Jameson. Three times 

weekly, Wednesday, Thursday, and Friday, 11 a. m. (13). 

Brack. Glenn, J. Price. Williams, L. 

Coler. Lerch. Schnefer, J. Williams, W. K. 

Doub. Pleasants, R. H. Wiesenfeld. Woods. 

Eletnents of Foliiical Economy : Dr. Ely. 

Bayard. Gates. Ryttenberg. 

Coates. Glenn, J. Sams. 

Doub. Loane. Steiner. 

Ferguson. Pleasants, J. Swilt. 

Fifield. PLasanis, R. H. Van Meter. 

Thucydides: (in translaiions) : Professor C. D. Morris. Weekly, 

Monday, 9 a. m., in 181 N. Howard St. (5). 

Coates. Schaefer, J. Tuska. Toang. 

Guggcnheimer. 

Introductory Course : (P. H, E.) : Dr. Adams. Weekly, Friday, 



Daily, 1p.m. (19). 

Wiesenfeld. 
Williams, L. 
Williams, W. K. 
Woods. 



12 m. (52). 

Applegarth, E. C. 

Birney. 

Brack. 

Bromwell. 

Brnne. 

Carter. 

Confes. 

Cole. W. R. 

Ciosby. 

Daslii'oll. 

Dorsey. 

Dreyer. 

Dutty. 



Eareckson. 

Ferguson. 

Fifleld. 

Flexner. 

Frh-denwald. 

Gilpin. 

Guggcnheimer. 

jloflinann. 

Jackson. 

Jones, W. A. 

Kaessmann. 

Knight. 

Lamb. 



Laessig. 

Marks. 

McLane, R. M. 

McPherson. 

Morris, H. H. 

O'Donuvan. 

Preston. 

Reese. 

Roberts, D. E. 

Rogers. 

Rouse. 

Rowland. 

Schaefer, J. 



ShemweU. 

Smith. 

Stow. 

Straus. 

Thompson. 

Trower. 

Tuska. 

Weech. 

Whit**, E L. 

White, J. 

Williiuns,J.W. 

Willis. 

Young. 



Greek and Roman History: (P. H. E. Course): Dr. Jambboh. 
Twice weekly, Monday and Tuesday, 12 m. (47). 



Applegarth, E. C. 

Birney. 

Brack. 

Bromwell. 

Brunc. 

Coat«s. 

Cole, W. R. 

Crosby. 

Dorsey. 

Dreyer. 

Duffy. 

Eareckson. 



Ferguson. 

Flexner. 

Friedenwald. 

Gilpin. 

Gordon, D. H. 

Guggcnheimer. 

Hoffmann. 

Jackson. 

Jones, W. A. 

Kaessmann. 

Knight. 

Laessig. 



Lamb. 
Marks. 

MclAne, R. M. 
McPherson. 
Morris, H. H. 
O' Donovan. 
Preston. 
Reese. 

Roberts, D. E. 
Rogers. 
Rouse. 
Rowland. 



Schaefer. J. 

Shemwell. 

Stow; 

Straus. 

Thompson. 

Trower. 

Weech. 

While. E. L. 

While, J. 

Williams, J. W. 

Willia. 



Psychology and Pedagogics. Professor Haix. (37 

Students). 

Classes meet in the Biological Laboratory. 



Psychology* Twice weekly, Monday and Tuesday, 12 m. (21). 

Gross. Lee. Newton, 

Hanna. Lichly. Noyea. 

Hemmeter. McCllntock. Scaife. 

y^ Jastrow. McC^illocb. SteiguOT. 

Kemp. Itelaon. SwiiU 



Andrews. 

Bruce. 

Burton. 

Campbell. 

Colin. 

Edmond. 
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CHECK LIST OF STUDENTS. 

[(f) Fellows; * Students not connected with the university during the last academic year]. 



GRADUATE STUDENTS 



NAME. 

Aber, W. M.* 
Adleb, C. 
Andkews, E. a. (F) 
Applegarth, a. C 
Arnolt, W. M. (F) 
Baden, W. W. 
Barcroft, D* 
Bateson, W. 
Bayley, W. S. 
Beckwith, E. G.* 
Bell, L.* 
Berry, T. A. 
BissiNG, G. (F.byC.) 
BiJiCK, C. H.* 
Blandin, J. J.* 

BONSAL, Lu* 
BOTSFORD, G. W.* 

BowEN, B. L. 
Brackett, J. R.* 
Brack ETT, R. N. 
Bright, J. W* (F.byC.) 
Bruce, A. T. 
BuGG, Q. T * 
Burton, R. K 
Cajori, F. 
Cammack, 1. 1.* 
Canfield, W. B. 
Christie, F. A.* 
Clark, T. II.* 
Claxton, p. p.* 

COAR, II. L.* 

Cobb, J. T. 
Cole, A. D.* 
COLEB, G. P.* 
Colin, T. F.* 
Conn, H. W. 
Crew, H. (F)* 
Day, D. T. 
Dewey, D. R. 
doubleday^, c. a.* 
DuCiGAN, J. R. (F) 
Duncan, L. 
DUNLAP, ('. G. 
DoNALi>soN, H. H. (F. by C.) 
Edmoni), G. W. 
Egge, a. E. 
Emerson, W. H. 
Faerber, J. I. 
Fields, J . C* 
Flsiier, J. A. 
Fontaine, J. A. 
FossuM, A. 

Frothinoiiam, a. L. (F) 
Gardner, H. B.* 
Gardner, W., Jr.* 
Gatewood, R. W.* 
Gerber, a. (F. by C.) 
Glenn, W. L. 
Goodman, E. 
Gould, E. R. L. 
Graves, W. S. 
Gross, A. H * 
Haldeman, G. B. 
Hall, C (>. 
ILiNNA, A. A. 
Habrisox, G. 
Hartwell, E. a.* 



residence. 

Waterbury, Ct. 
Philadelphia, Pa. 
New York City. 
Baltimore. 

New Brunswick, N. J. 
Riltimore. 
Berkeley, Cal. 
Cambridge, Eng. 
Baltimore. 
Wake Forest, N. C. 
New York City. 
Baltimore. 
Baltimore. 
U. S. N. 
Selma, Ala. 
Biiltimore. 
Lincoln, Xeb. 
Chili Station, N. Y. 
Quincy, Mass. 
Charleston, S. C. 
Lockhaven, Pa. 
New York City. 
Homer, La. 
Hartford, Conn. 
Switzerland. 
Deming, Ind. 
Bjiiltimore. 
Boston, Mass. 
Shirley, Mass. 
Shelbyville, Tenn. 
Cologne, Germany. 
Richmond, Ky. 
lieverly, Mass. 
Athens, Ohio. 
St. Petersburg, Russia. 
Fitchburg, Mass. 
Wilmington, O. 
Baltimore. 
Burlington, Vt. 
Montclair, N. J. 
Macon, Ga. 
Baltimore. 
Chillicothe, O. 
New York City. 
Portland, Me. 
Decorah, la. 
Tunnel Hill, Ga. 
Gitomir, Russia. 
Hamilton, Canada. 
Baltimore. 
Bu^, France. 
Elon, Iowa. 
Rome, Italy. 
Providence, R. I. 
Greencastle, Iowa. 
Norfolk, Va. 
Germany. 
Baltimore. 
Baltimore. 
Oshawa, Ont. 
Liberty, Va. 
Whitby, Ont. 
Cedar ville. 111. 
Baltimore. 
Baltimore. 
Biiltimore. 
Fitchburg, Mass. 



FROM WHAT INSTITUTION. 

Yale. 

Univ. of Pa. 

Y'ale. 

J. H. U. 

New Brunswick Th'l Sem. 

J. H. U. 

Univ. of Cal. 

Univ. of Cambridge. 

J. H. U. 

Wake Forest College. 

Dartmouth. 

J. H. U. 

J. H. U. 

U. 8. Naval Acad. 

U. S. Naval Acad. 

Harvard. 

Univ. of Nebraska. 

Univ. of Rochester. 

Harvard. 

Davidson. 

Lafayette. 

Princeton. 

Washington and Lee. 

Trinity. 

Univ. of Wisconsin. 

Earlham. 

J. H. U. 

An^herst. 

Worcester Free Inst. 

Univ. of Tennessee. 

Cologne Gvmnasium. 

Central Umv. (Ky.) 

Brown. 

Ohio Univ. 

Univ. of St. Petersburg. 

Boston Univ. 

Princeton. 

J. H. U. 

Univ. of Vermont. 

Amherst. 

Mercer Univ. 

U. S. Naval Acad. 

Ohio Wesleyan. • 

Yale. 

J. H. U. 

Norwegian Luther. 

U. S. Naval Acad. 

Univ. of Dorpat. 

Univ. of Toronto. 

111. Wesleyan Univ. 

College of Nancy (France). 

Norwegian Luther. 

Leipsic. 

Brown. 

Illinois College. 

U. 8. Naval Acad. 

Univ. of Munich. 

J. H. U. 

J. H. U. 

Victoria Univ. 

Washington and Lee. 

Univ. of Toronto. 

Beloit. 

Univ. of Maryland. 
Princeton. 



principal subjects. 

PhysicSf Ckemistryy etc. 

Shemilic Languages. 

Biology. 

Hist, and Pol. Science. 

Greek. 

Latin and Greek. 

Mathematics. 

Marine Laboratory. 

Chemistry and Mineralogy, 

Physics. 

Physics. 

Hist, and Pol. Science. 

Mathematics. 

Physics. 

Physics. 

History (Sem.) 

Greek and Latin. 

Romance Languages, 

History^ etc. 

Chemistry and Mineralogy, 

English. 

Biology. 

Romance Languages. 

English, 

Mathematics, 

Mathematics. 

Chemistry. 

Greek and Sanskrit. 

Chemistry. 

Teutonic Languages. 

Mathematics. 

Teutonic Languages. 

Physics. 

Histoi^yy Philosophy^ etc. 

Physics and Chem. 

Marine Laboratory, 

Physics. 

Chemistry. 

Hist, and Pol. Science. 

Greekf etc. 

Chemistry. 

Physics and Mathematics, 

English. 

Biology. 

Biology. 

English. 

Chemistry and Physics. 

Mathematics, 

Mathenmtic^. 

History and Philosophy. 

Romance Languages. 

Greek and History. 

Shemitic Languages. 

Hist, and Pol. Science. 

Latin, Greek, etc. 

Physics and Chemistry. 

Teutonic Languages. 

Greek. 

History (Sem.) 

History {Sem.) 

Greek and Latin. 

Philosophy. 

Biology. 

Physics and Mathematics, 

Biology. 

Languages. 

Marine Laboratory. 



CITY address. 

82 Bolton St. 
352 Linden Av. 

212 W. Hoffman St. 
632 W. Fayette St. 
70 Cathedral St. 

51 W. Fayette St. 
78 Saratoga St. 
[Beaufort, N. C] 
3GG North Av., W. 
134 N. Eutaw St. 
16 McCulloh St. 
247 Bolton St. 

264 W. Lombard St. 
254 N. Calvert St. 
The Albion. 
236 N. Charles St. 
130 N. Eutaw St. 
4 McCulloh St. 
22 Cathedral St. 
266 N. Howard St. 

213 W. Biddle St. 
87 Park Av. 

4 McC^illoh St. 
87 Park Av. 
134 N. Eutaw St. 
167 Paca St. 
43 Cathedral St. 
54 McCulloh St. 
266 N. Howard St. 
4 McC^illoh St. 
226 Druid Hill Av. 

212 W. Hoffman St. 
263 N. Howard St. 
218 Linden Av. 

70 Cathedral St. 
[Beaufort, N. C] 
8 McCulloh St. 
266 N. Howard St. 
181 Linden Av. 

52 McCMlloh St. 
330 N. Eutaw St. 
202 Druid Hill Av. 

266 N. Howard St. 
112 St. Paul St. 

267 N. Eutaw St. 
8 McCulloh St. 
202 Druid Hill Av. 
70 Cathedral St. 
19 McCulloh St. 
85 McC\illoh St. 

1 McCulloh St. 
167 N. Paca St. 
29 Cathedral St. 
132 W. Madison St. 
4 McCulloh St. 
125 Park A v. 

213 W. Biddle St. 
153 N. Charles St. 
322 Hollins St. 
Washington D. C. 
132 W. Madison St. 
52 :^IcCulloh St. 

16 Mcadloh St. 
142 Park Av. 
73 Charles St. Av. 
90 Read St. 
[Beaufort, N. C] 



(MBKB, 1884.] 
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HAHS. 

AWAY, A. a (F. by C.) 
», C. W .♦ 

ES,E.* 
[ETER J. C* 
ICK, F. H .♦ 

f ER, H. w. np) 

icocK, G. G.* 

8, W. 11 * 

, W. 8 * 

&MB, W. P. 

lRD, C. H. 

ARD, F. G .♦ 

NOA, A. H. (F) 
2Y, G. B .♦ 
;OW, J. 
30N, J. 
LE, J. H .♦ 
tlOLTZ, P. O.* 

•, G. T. 

ERT, M. B.* 

SEP, M. D.* 
F. 8. (F) 
a, C. U .♦ 

RMORE, c. n. (F) 

S H. C* (F. by C.) 
'Y W. H.* 

0, G. A., Jr. (F) 

E,G. 

, J. L * 
;y, W. S .♦ 

rOLDRICK, D. J.* 
FIELD, J. M.* 
KE, J. E.* 
INTOCK, C. T. 
LLOCH, J. F * 
lNIEL, \V. R 

rosH, J. II.* 
iHON, R. F.* 
JRRICII, J. P.* 
LER, G. F.» 

SR, C. W. E. (F) 
BR, E. G., Jr. 

ILL, p. 

18, C. N.* 

TRIEB, II. F. (F) 
)N, J. 
IAN, J.* 
ON, J. C* 

r, 11. B. (F) 
^W.,JR.*(F) 
OR, J. F. X. 

3RFF, W. R. 

[.♦ 

1, J. T. 

ER, A. G. (F) 

ER, C. S.* 

:, E. M. (F) 
M.T. 

tN8, C. Allen.* 
:Nts W. II., Jr. 

PSON, D. 
T, C. 

L^N.* 

7188, R. W. 

KlAjy D. R. 

SON, A. J. 

s. 

C. W. 
3, W. B. 

IFFER, E. M. 
ART, L. H. 
ER, J. W.* 
DN, 8. 
HTER, M. 
JER DE. G. E.* 

BERO,G.M.(F.byC.) 

9, G. C, Jr. 

ER, J.* 

, M. I. (F. by C.) 

i,H. 

►B, F. M.* 



RBBn>ENCX. 

Decatur, Mich. 
Hanover, O. 
Portland, Ind. 
Baltimore. 
TiltQp, N. H. 
Waupun, Wis. 
Lincoln, Neb. 
Auburn, Mass. 
Washington, D. C. 
Newtown, Pa. 
Baltimore. 
Oswego, N. Y. 
Zeeland, Mich. 
E. Orange. N. J. 
Philadelphia. 
Baltimore Co. 
Lexington, Ky. 
Baltimore. 
Baltimore. 
Riegelsville, Pa. 
Dover, Del. 
Canton, N. Y. 
Easton, Pa. 
New Haven, Conn. 
Gcrmantown, Pa. 
Lincoln, Neb. 
Baltimore. 
Baltimore. 
Gastonia, N. C. 
8mithville, Va. 
Woodstock. 
Mt. Pleasant, Iowa. 
Baileyville, 111. 
Millersburg, Ky. 
Pleasant Garden, N. C. 
8t. MichaePs. 
Newberry, 8. C. 
Cambridge, O. 
Toronto, Canada. 
Odessa, Canada. 
Baltimore. 
Baltimore. 
Loudon, N. H. 
West Hartford, Ct. 
St. Paul, Mi«n^ 
Waupaca, Wis, 
Osco, 111. \ 
Millersburg, Ky, 
Winfall, N. C. ^ 
Maiden, Mass. 
Woodstock. 
Baltimore. 
Japan. 

Millersburg, Ky. 
Baltimore. 
Chicopee, Mass. 
Boulder, Colo. 
Petersburg, Va. 
Syracuse, N. Y. 
Baltimore. 
Baltimore. 
Baltimore. 
Madison, Ind. 
Washington, D. C. 
Anna]>olis. 
Baltimore. 
Japan. 
Baltimore. 
Httsburg, Pa. 
Baltimore. 
New York City. 
Vellore, India. 
W^CHtminster. 
Brooklyn, Ind. 
Athens, Ohio. 
U. 8. A. 
Govanstown. 
Johnstown, N. Y. 
Ashtabula, O. 
New York City. 
Albion, Mich. 



FROM WHAT INSTITUTIOlf . 

Cornell. 

Oberlin. 

Worcester Free Inst. 

Univ. of Maryland. 

Dartmouth. 

Univ. of Wisconsin. 

Univ. of Nebraska. 

Worcester Free Inst. 

U. 8. Naval Acad. 

Swarthmore. 

J. H. U. 

Williams. 

Hope College. 

Columbia. 

Univ. of Pa. 

J. H. U. 

Ky. State College. 

U. 8. Naval Acad. 

J. H. U. 

Lafayette. 

Dickinson. 

St. Lawrence Univ. 

Lafayette. 

Yale. 

Univ. of Pa. 

Univ. of Nebraska. 

J. H. U. 

J. H. U. 

Univ. of N. C. 

8. C. Theol. Sem. 

{Woodstock College], 
owa Wesleyan. 
Hope Coll. 
Ky. Wesleyan. 
Adrian Coll. 
W^estem -Maryland. 
Newberry. 
Princeton. 
Univ. of Toronto. 
Albert College. 
J. H. U. 
J. H. U. 
Amherst. 
Yale. 

Univ. of Minn. 
Univ. of Wisconsin. 

Ky. Mil. Inst. 

Univ. of N. C. 

Harvard. 

St. Francis Xavier (N. Y.) 

J. H. U. 

Sapporo, Japan. 

Ohio Wesleyan. 

J. H. U. 

Amherst. 

Univ. of Colorado. 

Randolph Macon. 

J. H. U. 

Univ. of Cincinnati. 

Univ. of Maryland. 

Hanover College. 

Rutgers. 

St. John's Coll. 

J. II. U. 

Sapporo rjapan.) 

Univ. of Maryland. 

Univ. of Mich. 

Univ. of Marvland. 

Coll. of aty of N. Y. 

Rutgers. 

Trinity (N. C.) 

Ind. Asbury. 

Ohio Univ. 

Physicians and Surgeons. (N, Y.) 

«J . Ix. U • 

Union. 

Williams. 

Yale. 

N. W. Univ. 



PRINCIPAL SUBJECTS. 

Mathematies, 

Chemistry, 

Biology and Chemistry. 

Biolo(/y and Chemistry, 

Biology. 

Chemistry. 

Physics and Chemistry. 

Chemistry and Physics. 

Physics and Chemistry. 

Hist, and PoL Science, 

History and German, 

English. 

Shemitie Languages. 

Greek. 

Psychology and Logic 

History {Sem.) 

Chemistry and Biology. 

Physics. 

Biology. 

Mathematics and Physics. 

Modem Languages, 

Biolooy. 

English. 

Hist, and Pol. Science, 

Mineralogy. 

Hist, ana Pol. Science. 

Physics. 

Greek and Latin. 

Mathematics and Physics. 

Greekf German, etc. 

Biology. 

MathemcUics and Physics, 

Moflem Languages, 

Biology f etc. 

Mathematics. 

Mathematics. 

Chemistry and Biology, 

History^ etc. 

Biology. 

Mathematics, 

Greek. 

Hist, and Pol. Science, 

Physics. 

Hist, and Pol. Science, 

Biology. 

Biology. 

Shemitie Languages. 

Philosophy and Pedagogy. 

Maihematies and Pkysiet, 

Psychology. 

Shemitie Languages. 

Chemistry and Mineralogy. 

History. 

Mathematics and Physics, 

Chemistry. 

Chemistry. 

Latin. 

Mathematics and Physics, 

Romance Languages. 

Physics and Mathemaiies. 

Shemitie Languages. 

Chemistry. 

Hist, and Pol. Science. 

Mathematies. 

Hist, and Pol. Science, 

History (Sem.) 

Hist, and Pol. Science, 

Political Economy. 

History^ etc. 

Chemistry and Biolooy, 

Chemistry and Physics, 

Greek. 

Chemistry. 

Latin arid Greek. 

PhUos. and History. 

Biology. 

Oiemistry and Physics. 

Biology. 

Philosophy. 

Mathematics. 

History, etc 



CITT ADDRESS. 

201 N. Howard St. 

203 N. Howard St. 
106 N. Eutaw St. 

204 German St. 
16 McCulloh St. 
283 Park Av. 
333 N. Eutaw St 
266 N. Howard St 
Washington, D. C. 
48 McC^illoh St 
101 N. Charles St 
118 W. Biddle St 
70 Cathedral St 
24 McCulloh St. 
256 W. Lombard St 
McDonogh P. O. 
330 N. Eutaw St 
356 N. Charles St 
65 N. Green St. 
147 Mulberry St 
247 Linden Av. 
122 Cathedral St 
24 McCulloh St 
330 Maryland Ay. 
St. James HoteL 
130 N. Eutaw St 
307 St Paul St 
445 N. Mount St 
201 N. Howard St 
129 Bolton St 
Lovola College. 
160 Druid Hill At. 
134 N. Eutaw St 
330 N. Eutow St 

19 McCulloh St 
367 Eutaw Place. 
330 N. Eutaw St 
209 N. Howard St 
181 Linden Av. 

63 St Paul St. 
306 S. Sharp St 

279 W. Baltimore St 
47 Courtland St. 

20 Cathedral St 
213 W. Biddle St 
134 N. Eutaw St 
Darlington. 

69 Preston St. 

212 W. Hoffman St 

158 W. MaditioD SC 

Woodstock. 

382 W. Lanvale St 

64 McCiilloh St 
24 McCulloh St 

172 McCulloh -St. 
226 Druid Hill Av. 
226 Druid Hill Av. 
156 N. Schroeder St 
193 N. Calvert St 
207 Franklin St 

205 W. Lombard St. 
90 N. Fulton St. 
Hotel Shirley. 

1») First St 
365 N. Charles St 
192 Mulberry St 
64 M(<hilloh St. 
619 N. GUmor St 
140 Cathedral St 
323 Islington St 

173 W. Lombard St. 
330 N. Eutaw St 
Westminster. 

226 Druid Hill Av. 
201 W. Hoffman St 
63 McMechen St 
Govanstown. 
247 Linden Av. 

70 Cathedral St 
143 St. Paul St 
201 N. Howard St 
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NAME. 

Tayi^r, W. D.* 
Trail, H.* 
Van Vleck, F.* 
Veneziani, C* 
Wallis, S.* 
Walz, W. F. 
Whicher, G. M.* 

WlGHTMAN, A. C* 

WiLHELM, L. W. (F. by C.) 
Wilson, W. (F) 
Wood, J.* 

wortuington, t. k. 
Wrkjht, C. B. 
YONCE, G. V. 
ZWEIZIO, J. H. 



RESIDENCE. 

Montgomery, Ala. 
Frederick. 
Ilobokon, N. J. 
Fiorenziiola, Italy. 
New Orleans, La. 
liiiltimore. 
Hastings, Neb. 
Marion, S. C. 
Baltimore. 
Wilmington, N. C. 
Edenton, N. C, 
Bill ti more. 
Akron, O. 
Lutlierville. 
Beading, Ba. 



FROM WHAT INSTITUTION. 

Ala. Agric. 

Ilarvjird. 

Stevens Inst. 

IIeidell)erg. 

Georgetown (D. C.) 

J. H. U. 

Iowa College. 

Woflbrd College. 

J. ri. II. 

Princeton. 

Univ. of N. C. 

Ilaverford. 

Buchtel. 

Bo2inoke. 

Muhlenberg. 



PRINCIPAL SUBJECTS. 

Mathematics, 

ChciniMry. 

Hii<t. and Pol. Science. 

Mathematirji. 

Biohqy and Chemistry. 

Greek and Latin, 

Greek. 

Biology. 

JliMory. 

Ilht. and Pol. Science. 

Ilistoryj etc, 

Jlid. and Pol. Science, 

English. 

Chemistry, 

Greek. 



CITY ADDRESS. 

19 McCulloh St. 

128 Cathedral St 

328 Madison Av. 

105 Saratoga St. 

37 St. Paul St. 

288 E. Madison St. 

65 McC^illoh St. 

221 Fulton Av. 

218 N. Arlington Av. 

8 McCulloh St. 

201 N. Howard St. 

209 N. Howard St. 

8 McCulloh St. 

Lutherville. 

102 Franklin St. (163) 



UNDERGRADUATE STUDENTS, 



ATRICULATES. 



NAME. 


RESIDENCE. 


school or instructor. 


ADVISER. 


Ames, J. S. 


Faribault, Minn. 


Shattuck School. 


Story. 


Appleoarttl E. C* 
Bayard, R. II. 


Baltimore. 


B. C. C. 


Martin. 


Baltimore. 


W. S. Marston. 


Adams. 


Campbell, J. P. 


Charlestown, W. Va. 


Andrew Small Acmlemy. 


Martin. 


COATES, C. E.* 


Baltimore. 


Wetittown School. 


Adams. 


DoiiME, A. R. L. 


Baltimore. 


Frientls' High School. 


Hansen. 


DouB, A. A. 


Ilagerstown. 


Wash. Co. High School. 


Adams. 


ElCIIELBERQER, W. S. 


Woodl)errv. 

•• 


B. C. C. 


Story. 


FiFIELD, J. C. 


Kearney, Xeb. 


Phillips Acad. (Andovcr.) 


Adams, 


Gates, W. E. 


Philadelphia. 


(i. l^^istburn. 


Wood. 


Gi^NN, J., Jr. 


Baltimore. 


G. (t. Carey. 


Warren. 


Gordon, B. B. 


Baltimore. 


II. W. Luckett. 


Remsen, 


Gorton, W. C. L. 


Baltimore. 


B. C. C. 


Story. 


GUGGENHEIMER, J. C* 


Baltimore. 


W. S. Marston. 


Adams. 


Harry, J. E. 


Pylesville. 


Md. Normal School. 


Warren. 


Hartocjensis, B. H. 


Baltimore. 


B. C. C. 


Martin. 


HoDGF2^, J. S. 


Baltimore. 


St. Paul's School. 


Morris, 


Horner, J. M. 


Oxford, N. C. 


University of Virginia. 


Morris. 


Hough, T. 


Bjiltimore. 


W. S. Marston. 


Warren. 


Lamb, A. L. 


Baltimore. 


E. M. Lamb. 


Bemaen. 


LOANE, J. A. 


Baltimore. 


B. C. C. 


Morris. 


McLane, a., Jr. 


Baltimore. 


H. W. Luckett. 


Warren, 


McLane, R. M., Jr.* 


Baltimore. 


G. G. (^arey. 


Warren, 


McPUERSON, J. H. T.* 


Baltimore. 


B. C. C. 


Marren, 


Pleasants, J. 


Baltimore. 


W. S. Marston. 


Adams, 


Price, II. W. 


Washington, D. C. 


B. C. C. 


Adams. 


Rogers, R. W.* 


Philadelphia. 


Univ. of Pennsylvania. 


Morris. 


Ry'itenberg, M. R. 


B;iltimore. 


B. C. C. 


Adams. 


Smith, W. F. 


Baltimore. 


B. C. C. 


Martin. 


Steiner, H. 


Riltimore. 


B. C. C^ 


Adams. 


Thomi»8on, H. 0.* 


Baltimore. 


W^ S. Marston. 


Warren. 


White, E. L.* 


Baltimore. 


W. S. Marston. 


Martin. 


Wtesenfeld, B.* 


Baltimore. 


Harvard. 


Adams. 


Williams, J. W.* 


Baltimore. 


B. C. C. 


Bemsen. 


Williams, L. 


Boston, Mass. 


W. S. Marston. 


Adams. 


Williams, W. K. 


Boston, Mass. 


W. S. Marston. 


Adams. 


WiNGERT, H. F. 


Hagerstown. 


Wash. Co. High School. 


Moms. 


Woods, A. C. 


Baltimore. 


G. G. Carey. 


Adams. 



city ADDRESS. 

250 N. Carrollton Av. 

632 W. Fayette St. 

41 Cathedral St. 

3o2 N. Eutaw St. 

118CaihetlralSt. 

27 Hollins St. 

2 S. Greene St. 

193 Argvle Av. 

182 N. fiutaw St. 

120 Cathedral St. 

343 N. Eutaw St. 

27 Franklin St. 

38 S. Ann St. 

427 Madison Av. 

130 N. Eutaw St. 

10 Ilarrisfm St. 

83 Saratoga St. 

212 W. Hoffman St. 

181 McCHilloh St. 

187 McCulloh St. 

410 N. Eden St. 

37 Cathedral St. 

37 Cathedral St. 

230 Madison Av. 

66 Mt. Vernon PI. 

Washington, D. C. 

266 N. Howard St. 

72 N. Front St. 

45 Harlem Av. 

23 Hollins St. 

78 Monument St. 

102 lV)undary A v. 

Ill E. Baltimore St. 

201 Madison Av. 

74 Cathednil St. 

74 Cathedral St. 

Baker and Gilmor Sts. 

374 Eutaw PI. (38) 



STUDENTS NOT FULLY MATRICULATED. 



Bromtvelt., W.* 
Br1!XE, H. M.* 
Buckler, T. H, 
Cole, W. R.* 
Crosby, P. B.* 
Dorset, K.* 
Duffy, E., Jr.* 
Eareckson, E., Jr.* 
Engll'<ii, H. 
Flexner, a.* 
Friedenwalt), J.* 
Gilpix, J. E.* 
Gordon, D. H.* 



Port Deposit, 

Baltimore. 

Baltimore. 

Baltimore. 

Catonsville. 

Baltimore. 

lialtimore. 

Baltimore. 

Washington, D. C. 

Ix)uisville, Ky. 

Baltimore. 

Baltimore. 

Baltimore. 



West Nottingham Acad. 

St. Paul's School. 

Harvard. 

W. S. Marston. 

W. S. Marston. 

B. C. C. 

B. C. C. 

W. S. Marston. 

Washington High School. 

Louisville High School. 

B. C. C. 

G. G. Carev. 

H. W. Luckett. 



Bemsen. 

Adams. 

Martin, 

Warren. 

Bemsen, 

Morris. 

Warren. 

Story. 

Warren. 

Warren. 

Martin. 

Warren. 

Wood. 



73 Charles St. Av. 
16 North Av. 
135 N. C;harles St. 
18 Huntingdon A v. 
Catonsville. 
205 Franklin St. 
82 W. Townsend St. 
High and Biiltimore Sts. 
Washington D. C. 
216 W. Lombard St. 
88 N. Eutaw St. 
162 N. Howard St. 
27 Franklin St. 
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NAME. 

Hoffman, N. O.* 
HuQiiEs, r. M.* 
Jachbon, W. B.* 
Jones, W.* 
Jones, W. A .♦ 
Kaessmann, F. D. J.* 
Laessio, J. H. 
Morris, H. II.* 
Pleasants, R. H. 
Roberts, D. E. 
Rowland, A. J * 
Trower, T. L., Jr.* 
Tusk a, B. S.W* 
Waltemeyer, J. T. (C) 
Weech, R. W. H * 
Winslow, J. R. 
Young, F. G * 



residence. 


SCHOOL OR INSTRUCrrOR. 


ADVISER 


New York Gty. 


Dr. J. Sachs. 


Warren. 


Washington, D. C. 


l)ickinson. 


Morris. 


Marion, Va. 


University of Virginia. 


Warren. 


Baltimore. 


B. C. C. 


Warren. 


Tuscaloosa, Ala. 


C. Manpin. 
W. S. Marston. 


MoiTts. 


Baltimore. 


Morris. 


Baltimore. 


Md. C!oll. of Pharmacy. 


liemsen. 


Baltimore. 


W. S. Marston. 


Morris. 


Baltimore. 


H. W. Luckett. 


Adams. 


Baltimore. 


Pennsylvania State Coll. 


Jienisen. 


Baltimore. 


Univ. of Pennsylvania. 


Wood. 


Locustville, Va. 


Onancock Academv. 


Story. 


New York City. 


Coll. aty of New York. 


Adanis, 


Atchison, Kansan. 


E. M. T^amb. 


Martin. 


Baltimore. 


B. C C 


Adams. 


Baltimore. 


Friends' School, Prov., R. I. 


Martin. 


Beaver Dam, Wis. 


Wis. Normal School. 


Adams. 



CITY ADDRESS. 

266 N. Howard St. 
60 ( ieorge St. 
isl Ijnden A v. 
281 Maryland Av. 
The Albion. 
47 S. Fxien St. 
419 W.Fayette St. 
78 Charles St. Av. 
40 Cathedral St. 
7 Tome St. 
162 N. Calhoun St. 
180 Linden Av. 
2*)2 E. Baltimore St. 
lyOMosherSt. 
398 Mjidison Av. 
23 McCulloh St. 
201 N. Howard St. 



(30) 



PRELIMINARY MEDICAL. 



BiRNEY, IT. n.* 

Dreyer, G. p.* 
Knight, H.* 
LowNDJ», C. II. T. (C)* 

CDONOVAN, H.* 
Sh EM WELL, J. F.* 

Stow, A. H. (C) 
Straus, I. J.* 
WiXLis, E. W.* 



Washington, D. C. 

Baltimore. 

Lancaster, Pa. 

Kaston. 

Baltimore. 

l*rince Frederick. 

Baltimore. 

Baltimore. 

Baltimore. 



Lehigh University. 


Martin. 


B. C C 


Martin, 


Lehigh University. 


Martin. 


J. C. Kinnear. 


Martin, 


W. S. Marston. 


Martiru 


Charlotte Hall School. 


Martin. 


B. C C. 


Martin. 


W. S. Marston. 


Martin. 


B. C C 


Martin, 



209 W. Biddle St 
168 S. Broadway. 
132 W. Madison St. 
The Albion. 
115 W. Monument St 
62 Conwav St. 
435 N. Mount St 
136 N. Calhoun St. 
380 E. Baltimore St 



W 



SPECIAL STUDENTS. 



Ashe, W. R* 
Bevan, W. L. 

lioUf SEIN, (t. F. 

Brack, C. E.* 
Carter, J. M., Jr.* 
Dashiell, p. J.* 
Davis, H. B.* 
Easter, D. M. 
Ensey, K. F., Jr. 
Feiujusok, W. C* 

IlAIlN, 11. W.* 

Gkate, J., Jr. 
Jei'ferson, H. S.* 
Marks, A. IL* 
Mason, J. C* 
Misdkleff, C* 
Mount, C. K.* 
i*enniman, w^. b. d. 
Pkeston, a.* 
Keese, D. M.* 
Kia-iVES, W. P.* 

KOBERTS, B. T. 

KousE, W. G.* 
sciiaefer, j.* 
Slack, H. R. 
Stein, M. D. 
Stevens, M. P.* 
swartz, c. k.* 
Tyson, 1., Jr.* 
Tyson, J. W., Jr.* 
Van Meter, W. K.* 

WlhXJAND, II. H. 

White, J., Jr.* 
"Woodward, R. II.* 



Wadesboro, N. C. 

Baltimore. 

Baltimore. 

Baltimore. 

Mt. Washington. 

Port Republic. 

Baltimore. 

Baltimore. 

St. Denis. 

Ric>hmond, Ind. 

Chic»ago, HI. 

Baltimore. 

Baltimore. 

Winchester, Tenn. 

Baltimore. 

Washington, D. C. 

Baltimore. 

Howard Co. 

Baltimore. 

Baltimore. 

Richmond, Ind. 

Korth Chili, N. Y. 

Itelair. 

Baltimore. 

La Grange, Ga. 

Oakland, Cal. 

Baltimore. 

Gettysburg, Pa. 

Baltimore. 

Baltimore. 

Rochester, N. Y, 

Baltimore. 

Poolesville. 

Saluda, Va. 



Bingham School. 

Rev. W. Kirkus. 

Univ. of Md. 

E. M. Lamb. 

B. C. C. 

St. John's Coll. 

E. M. Lamb. 

Private Instruction. 

B. C. C. 

Richmond (Ind). High Sch. 

Chicago High School. 

B. C. C. 

E. M. Lamb. 

Univ. of the Bouth. 

St. Paul's School. 

Washington High School. 

W. S. Marston. 

B. C. C. 

G. G. Carey. 

B. C. C. 

Earlham. 

Rochester University. 

Belair Academy. 

B. C. C 

Md. Coll. of Pharmacy. 

University of California. 

B. C. C. 

Pennsylvania College. 

Rev. J. B. Purcell. 

Haverford. 

Hamilton. 

B. C. C'. 

Charleston (W. Va.) Acad. 

Virginia Mil. Inst. 



Itcmxen, 

Morris. 

H^msen, 

Adams. 

Story. 

Hemsen. 

Remsen. 

Jiemsen. 

Story. 

Adams. 

Franklin, 

Haupt. 

Martin. 

Adwns. 

Memsen, 

Hansen, 

Remsen, 

Remsen, 

Gildersleeve, 

Martin, 

Wood, 

Warren, 

Adams. 

Adams, 

Remsen, 

Remsen. 

Rowland, 

Remsen, 

Remsen. 

Remsen. 

Adams. 

Remsen, 

Remsen, 

HaU, 



139 N. Calvert St. 

101 W. I^nvale St. 

891 W. Pratt St. 

Ensor and Forrest Sta. 

Mt. Washington. 

2GG N. Howard St. 

Pratt and Patterson Park Av. 

470 Madison Av. 

St. Denis P. O. 

132 W. Madison Av. 

288 W. Fayette St. 

97 Hillen St. 

10 S. Broad wav. 

266 N. Howard St. 

169 St. Paul St. 

60 George Sli. 

169 Linden A v. 

St. Denis P. O. 

466 Eutaw Place. 

495 Madison Av. 

135 W. Madison St. 

255 N. Carroll ton A v. 

220 N. Carrollton Av. 

382 W. Fayette St. 

42 Mulberry St. 

232 Argyle Av. 

254 Linden Av. 

73 Edmondson Av. 

Charles and Lexington Sts. 

Charles and Lexington Sts. 

1 McC^illoh St. 

272 Madison A v. 

258 Linden Av. 

203 W. Lombard St. (34) 
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Hathaway, A. S. (F. by C.) 
Hayes, C. W.* 
Haynes, R* 
Hemmeter J. C* 
Hebrick, F. H.* 
Hillyeb, H. W. fF) 
Hitchcock, G. G.* 
Hobbs, W. H * 
Hogg, W. S * 

HOLCOMB, W. p. 

Howard, C. H. 
Hubbard, F. G * 
HuiziNGA, A. H. (F) 
Hussey, G. B * 
Jastrow, J. 
Johnson, J. 
Kastle, J. H.* 
KeilholtZj p. O.* 
Kemp, G. T. 
Lambert, M. B * 
Learned, M. D.* 
Lke, F. S. (F) 
Lerch, C. H.* 
Levermore, C. H. (F) 
Lewis, H. C* (F. by C.) 
LlCUTY, W. H.* 

Liebig, G. a., Jr. (F) 
Lodge, G. 
Love, J. L.* 
LOWRY, W. S * 

MacCtoldrick, D. J.* 
Mansfield, J. M.* 
Matzke, J. E.* 

McCUNTOCK, C. T. 
McCULLOCH, J. F * 

McDaniel, W. R. 
McIntosh, J. H.* 
M<. Mahon, R. F * 
McMuRRicn, J. P.* 
Metzler, G. F * 
Miller, C. W. E. (F) 
Miller, E. G., Jr. 
Morrill, P. 
Morris, C. N* 
Kaciitrieb, IL F. (F) 

I^ELSON, J. 
I^EW^MAN, J.* 

Kewton, J. C* 
Nixon, H. B. (F) 
NoYBi, W., Jr*(F) 
CyCoNOR, J. F. X. 
Orndorff, W. R. 
Ota, r * 
Outen, J. T. 
Palmer, A. G. (F) 
Palmer, C. S .♦ 
Pease, R M. (F) 
Peed, M. T. 

PiXKINS, C. AU-EK.* 

Perkins, W. H., Jr. 
Phtllpson, D. 
Piggot, C. 
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CHESAPEAKE ZOOLOGICAL LABORATORY. 



REPORT OF THE DIRECTOR FOR THE YEAR 1884. 

fBeprloted from the Ninth Annual Report of the Johns Hopkins Unirenity]. 

To the Presidenl of the Johru Hopkins Univernty : 

Sm : I take pleasure in handing to you, at jour request, the report of 
the seventh annual session of the marine laboratory of the University. 

The laboratory was open for research, at Beaufort, North Carolina, from 
June 1st to September 19th, and its facilities were used by the following 
naturalists : 

W. K. Brooks, Dirtetor, 

H. W. Coon, AtH^atU in charge. 

£. A. AndrevB, FbUow J. H. U. 

Wm. Bateeon, Dhivertity tf Oambridge, Suffland, 

H. H. Donaldson, J, H, U. 

£. A, Hartwell, Teacher, FUckburg, Matt. 

O. F. Kemp, J, H, U. 

J. Nelson, J. H. U, 

H. F. Nachtrieb, Fmouf J, H. U, 

H. Im Osborn, Itutrueior in ZMogy, Purdue IMivertUy, Lqfayette, Jnd, 

Owing to the illness of the director he was able to spend only one month 
at the laboratory, and it was, for two months, in charge of H. W. Conn,' 
Ph. D., Professor of Zoology at the Wesleyan University, Middletown, Conn. 

Our experiment, of a year since, in the Chesapeake Bay, has demon- 
strated that Beaufort is the best available locality for our wofk, and our 
outfit was accordingly moved back from Hampton to Beaufort, in June, and 
the house which we had occupied in 1880-81 and '82 was again rented for 
occupation as a laboratory. The expenses of removal, together with the 
illness of the director, compelled us to make our season much shorter than 
usual, and the laboratory was occupied for only fifteen weeks. 

The building at Beaufort furnishes accommodations for only six persons, 
and as our party of ten crowded it so much as to hamper our work I was 
compelled to refuse several applicants. 

The following subjects among others were studied by the members of the 
party: The embryology of Echinoderms; the systematic z^logy and 
anatomy and embryology of Annelids; the embryology of Medusae. 

Dr. Conn has completed his work on the development of Thalassema, and 
his paper is ready for publication. He has also made many additions 
to a subject upon which he has been engaged for three years past, — a mono- 
graph upon the Crabs of Beaufort. This work is now nearly completed and 
ready for publication, and will form a large volume with about twenty-five 
quarto plates. He has also studied the development of Serpula, and an 
abstract of his observations is now in press. The most important points are 
that the blastopore elongates and closes in such a manner that one extremity 
becomes the mouth and the other the anus, while the closed lips form the 
ventral surface. Mr. Conn has also prepared a paper on larval forms, 
which is to appear in the Stwdies from the Biological Laboratory, 

Dr. Donaldson was occupied for three months in the study of the physiology 
of marine invertebrates. He made many experiments to determine the relative 
susceptibility of the different classes of invertebrates to poisons of vegetable 
origin. He also carried on a series of experiments to determine whether 
the current theory of digestion in the Actinozoa is correct. These experi- 
ments failed to support the theory. 

The results of Mr. Bateson's work upon Balanoglossus last year, were pub- 
lished in England last winter, and were regarded as of such importance 
that a grant of money was given by the Royal Society, to enable him to 
return to Beaufort this season and complete them. His more recent 
researches seem to show that Balanoglossus presents many features of 
relationship to the Echinoderms and also many points of resemblance to the 
Vertebrates. An abstract of hb conclusions was read at the Montreal 
meeting of the British Association. 

Dr. Osborn has studied the embryology of Fulgur and Neptunia, and a 
short abstract of his results is now in press. A longer illustrated paper 
will be ready for publication this winter. His results show that the gill of 
Neptunia arises as a series of perfectly simple folds, upon the outer surface 
of the animal, and before the mantle cavity is formed, and as the mantle 
cavity is formed these folds are carried into it. He believes that this is the 
primitive condition of the gills of Gasteropods, and that the formation of a 



" ctenidium " is secondary. He has also studied the origin of the body 
cavity and reproductive organs of Gasteropods. 

The early stages of Teleosts, and of Limulus have also been studied. 

I have made many additions to my notes on the Medusae of Beaufort, 
and my monograph upon this subject, upon which I have been engaged for 
five years, is now sufficiently advanced for publication, as soon as a publisher 
can be found. It will form a large volume, with about thirty quarto plates. 

I have now in press an abstract of my observations, made this summer 
upon the embryology of Eutimia. The following are some of the more 
important points. Delamination takes place over the whole inner suriaoe 
of the blastoderm, and the digestive cavity is not obliterated. After the 
endoderm has been formed, the ectoderm becomes deeply inva^nated, to 
form the adhesive gland of the planula. The planula does not become ctm- 
verted into a hydranth, but becomes a root, from which hydranths are 
formed by budding. 

An illustrated paper upon the embryology of Eutimia and Liriope is 
now in preparation for the Studies from the Biologioal LaJlwnUory, and it will 
be ready for publication this winter. 

I was also able this summer to make a few observations upon the meta- 
morphosis of Stomatopods, and these will be incorporated in my report on 
the Stomatopods of the Challenger Expedition, which will be ready for the 
press in March, 1885. 

I have also in preparation, a paper, based on observations made this 
summer, on the origin of alternation in hydroids. This will be ready for 
publication in the Studies this winter, and I shall give facts which I believe 
to show that in this group, alternation has not originated through poly- 
morphism, or division of labor, but through the asexual multiplication of 
immatiu'e larvae. 

The following papers, based upon researches which are carried on at the 
marine laboratory have appeared since my last report, and five or six other 
papers are now in press, and will appear immediately. 

On the Gill in some forms of Prosobranchiate MoUnscs, by H. L. Osborn. 
Studies from the Biologuxd Laboraloryy vol. iii, no. 1, with three plates. 

Life History of Thalassema, (abstract), by H. W. Conn. Studies from the 
Biological Laboratory, vol. iii, no. 1, with one plate. 

The Significance of the Larval Skin of Decapods, by H. W. Conn. 
Studies from the Biological Laboraiory, voL iii, no. 1, with two plates. 

On the Osteology of Syngnathus Peckeanus, by J. P. McMunich. Uiii- 
versity OircularSf iii, 27. 

An Instance of Sexual Variation in Crustacea, by H. W. Conn. Untter- 
sity Circulars, iii, 27. 

Abstract of Observations on the Development of Balanogloflsus, by Wm. 
Bateson. University Circularsy iii, 27. , 

On the Osteology and Development of Syngnathus Peckeanus, by J. 
Playfair McMurrich. Quart Joum. Mic, Sc, vol. 23, {October,) 623-^, 
with two plates. 

Upon the Ears of Fishes, with reference to the Function of Equilibrium, 
by H. Sewall. Journal of Physiology, iv, 339. 

The Early Stages in the Development of Balanoglossus, by Wm. Bateson. 
Quart. Joum. Mic. Science, no. xciv, 208, with four plates. 

Dr. H. J. Bice, a former Fellow of the University, writes that he has, in 
a pond at Cold Spring Harbor, a fine set of young oysters, which he has 
reared from the egg by methods which were first made known at the 
laboratory. 

Resi>ectfully, 

W. K. Bbooks, 

Baltimore, November, 1884. JHreetor, Chesapeake Zoological Laboratory, 



RECENT WORK IN BIOLOGY: MORPHOLOGICAL 

NOTES, Z884. 

On a New Law of Variation. By W. K. Brooks. 

Dr. Diising in his interesting and highly suggestive papers on th^ laws 
which regulate sex ( Jenaische Zeitschrifi, xvi and xyn), has given many 
proofs that among mankind, in other animals and in plants, a fayonble 
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environment causes an increase in the number of births of female children, 
while an unfavorable environ/hcnt causes an increase in the number of male 
births. 

His evidence seems to prove that we must accept his conclusion as a 
scientific generalization, and every one will recognize its very great value. 

I wish however to say a few words regarding its significance, for 1 believe 
that it is only a part of a still wider generalization, and that its true meaning 
can be seen only when it is viewed as a part of a still more fundamental 
natural law. 

If while living under favorable conditions of life, a species is able to 
prosper and multiply with few males, or even in the case of many animals 
and plants, with no males at all, multiplying by parthenogenesis or by asexual 
reproduction ; why should males become necessary when the environment 
becomes unfavorable ? 

I believe that we have, in this fact whicli is so well brought out in 
Busing's papers, an adjustment, which has been evolved by natural selec- 
tion, for the purpose of securing variation when it is needed. 

I have attempted to show, from another sort of evidence, that the two 
sexual elements have, by division of labor, acquired, in all the higher 
plants, and in most of the metazoa, specialized Amctions ; and that the male 
cell caases variation, while the ovum transmits the hereditary character- 
istics of the species. 

My reasons for this conclusion, are briefly as follows : 

1. The homology between the ovum and the male cell is no reason for 
believing that their functions are now alike, for it only shows that they were 
alike at some time in the past. * 

2. The possibility of parthenogenesis shows that the ovum can transmit 
all the established characteristics of the species. 

3. The study of reciprocal crosses shows that the ovum and the male cell 
do not have the same influence, and gives many reasons for believing that 
the ovum transmits established characteristics, while the male cell trans- 
mits more recent modifications. 

4. When a female hybrid is crossed with the male of either one of the 
pure parent forms, the children are less variable than those which are bom 
from a pure female crassed with a male hybrid. 

6. Organisms born from fertilized eggs or seeds are very much more 
variable than those which are produced asexually, and the parthenogenetic 
bees are the least variable of domesticated animals. 

6. A variation which first appears in a male is much more likely to 
become hereditary than one which first appears in a female. 

7. Organs which are confined to males, or which are of more functional 
importance in males than in females, are very much more variable than 
organs which are confined to females, or organs which are of more functional 
importance in females than in males. 

8. Throughout the whole animal kingdom, with very few exceptions, we 
find, wherever the sexes are separate and different from each other, the 
males of allied species differ more from each other than the females do, and 
the adult male differs from the young more than the female does. 

9. We also find that males are more variable than females, and that the 
male leads and the female follows, in the evolution of new species. This 
cannot be due to sexual selection, for it holds true, to a remarkable degree, 
in domestic pigeons, which are paired by the breeder, and are not selected, 
as fowls are, for the sake of any sexual peculiarity. 

I believe that it is shown by these facts, and by many others, that the 
function of the ovum is to transmit the characteristics of the species, and to 
hold on to what has been acquired in the past; that the union of two 
.sexual elements has been evolved for the purpose of securing variability ; 
and that the male element has gradually acquired, by division of labor, the 
peculiar function of exciting variability to meet changes in the condition 

of life. 

Now it is plain that, so long as the conditions of life remain favorable 
there is no nwxi for variation, but whenever any unfavorable change takes 
place variation becomes necessary in order to restore the harmony between 
the organism and its environment. 

If my view is true, we have in Diising's results, an exemplification of the 
action of one of the most grand and beautiful and far-reacliing of all the 
a4justments which have ever been discovered in nature ; an adaptation by 
means of which each organism remains unchanged so long as no change is 
needed, while it begins to vary whenever variation and race modification 
are called for. 



The excess of male births among captive birds of prey and carnivorous 
mammals, and in uncivilized human races, which have been suddenly 
thn>wn into contact with the civilization which has been the growth of 
thousands of years in Europe, is to be regarded as the last effort of nature 
to produces a modification which shall fit them for their new surrounding. 

It is true that Diising himself gives a different explanation, and says that 
the excess of male births, under unfavorable conditions is for the purpose of 
preventing close inter-breeding. This is no doubt true, but I believe that it 
is only a part of the truth. 

He says that inter-breeding causes decreased fertility, small size, and 
general loss of vitality and vigor, and that the purpose of crossing is to 
prevent this. lie shows that the evil effects are greatest when the environ- 
ment is unfavorable, and that a very favorable environment may entirely 
overbalance them. Crossing is therefore most necessary and important 
when the conditions of life are least favorable, and least important when 
they are most favorable, and an organism may, under a very favorable 
environment, multiply asexually or by parthenogenesis for an indefinite 
number of generations, although males and fertilized eggs appear as soon as 
the season of prosperity comes to an end. 

This is all true, but we must remember that an ii\jurious quality cannot 
be evolved by natural selection, and that the injurious efffects of inter- 
breeding cannot be primary. The property which has been evolved is the 
usefulness of crossing, and the ii\iurious effects of inter-breeding are 
secondary. 

Now why should crossing be more advantageous under an un&vorable 
than under a favorable environment ? Clearly because crossing g^ves varia- 
bility, and because variati<m is not advantageous when everything else ii 
favorable, while it is advantageous when other things are unfavorable. 

If two species or varieties are living under the same unfavorable condi- 
tions of life, and the crossed of&pring are the most vigorous and fertile in 
the one, while the children of closely related parents are most fertile in the 
other, the establishment of a hereditary favorable variation will be much 
more probable in the first than in the second, and the chances are that the 
first will ultimately exterminate the second. If, however, the conditions of 
life are favorable and no variation is needed, the products of a cross will 
have no advantage, and will not be thus selected. 

Again, it is for the advantage of the species that all the individuals shall 
be vigorous and fertile, unless there is some especial reason why some of 
them should be weak and infertile. When the conditions of life are figtvora- 
ble, there is no such reason, and all are alike fertile ; but when the con- 
ditions become unfavorable, variation is needful; and it is therefore 
advantageous, to species as a whole, that those individuals in which there 
is most chance of variation, — those bom from a cross — shall be most 
healthful and prolific ; and those where least variation can be expected, 
least prolific. 

Hence we find that, where the conditions of life are very favorable, the 
children of closely related parents, or those with only one parent, or those 
bom asexually, are as strong and prolific as those bom from widely diffTerent 
parents ; and we also find that males are scarce, or even absent. 

When the' conditions of life are unfavorable, blood relations become 
infertile, an excess of males is produced, and the children of a cross are 
peculiarly prolific. 



Method of Formation of Trochosphere in Serpula. 
By H. W. Conn. 

Very few of the Annelids have a development which seems to be primi- 
tive. A great majority show undoubted evidence of a great modification 
in their embryology, so great as usually to give no evidence of the history 
of the group. There are a few, however, which for some reason have 
escaped this modifying influence, and still give us indications of their 
early history. Among these is Berpula. The development of Serpula has 
hitherto been studied by a single naturalist, Stossich, who published an 
account in 1878, so peculiar in some respects as to cause it to be held in 
question. Although his results have l>een incorporated into text books, it 
has yet remained desirable to investigate the matter further. On two 
points, in particular, have the results of Stossich been questioned. He 
described a regular complete segmentation, a type nowhere else found 
among the Annelids. (It has since been observed in several forms). But 
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the most peculiar point according to the workof Sloaedcli, was the hiiitory 
of the blastopore, whicli is stated to become the anus. In Bome animals it 
is trne that this undouhtcdly occurs, but in no other Annelid i» it knovrn, 
and this history in Serpula, whose hiatorf is known to be primitive, is 
highly reotarkablc. 

During the last summer I have been able, with the awigtanco of Mr, 
Andrews, to investigate these and many other pointa witii very interesting 
rasulls. In the main StoHsich is right. The sef^entntion is regular and 
complete, and in most of the other luiiior pointu the work this summer con- 
firmed the previous rwults. But tiio history of the blaglojiore ia verj- differ- 
ent from thai desra-ilied hy Stostiich, and is in brief aa follows. A regular 
segmentation is followed by a typical invagination, giving rise to a gastrula, 
A band of cilia now makes its ap[)eurance around the blaxlopore and a tuft 
of aeneory cilia at the opposite end. Now that part of the body vilbin the 
drvnmblasloporal ciliated ring, and tlierefurc containing the blastopore, be- 
gina to elongate obliquely, causing an elongation of the blastopore. The 
axis of this elongation does not fall through the centre of the blastopore, 
but through one edge of it, and the elongation is therefore such that one 
end of the elongated blastopore remains near the ring of cilia while the 
other ia carried away at the end of the elongatal portion of the body. As 
this elongation progresses the bloslopore, which has become drawn out into 
a long slit, closes, and its lips fusing together become what proves to be the 
ventral median line of the full grown larva. The endoderm is entirely 
within the body cavity, connecled with (he ectoderm, however, throughout 
the whole extent of the closed blastopore. Soon the two extremities of 
this closed blastopore open again, the one near the ciliated hand becom- 
ing the mouth, the other eventually becoming the anus, while (he endo- 
derm between these two points loses all connection with the ectoderm, 
except at the mouth and anus, and becomes hollowed out to form the ali- 
mentary canal. The blastopore is not, iherefore, converted into the anus 
as StOBsich asserts, but it elongates, one extremity eventually l)ecoming (he 
mouth, the other the anus, while the intermediate portion closes to form 
the median ventral line of (he larva and full grown adult. 

This result is very signilicant. In the first place it is an important cor- 
robomtion of the far-reaching theory of Adam Sedgwick as (o the primitive 
history of the blasto|)0re, wi(h which it ogrees in nearly every particular. 
To myself it was particularly interesting because it formed the final link in 
a chain of evidence as to what appears to me to be the (rue relation of larvae 
to each other and to adults. I have already indicated ( Unireniti/ Circidar- 
No. 22), partially, the conclusions to which I have been led by the study of 
Thalassema, and this result in the case of Serpula, together with much other 
evidence which I have been able to collect, has led mc to the formation of 
a new theory as to the relations of larvae, an account of which is to appear 
in ^e next number of the "Biological Studies." In brief it is as follows: 
As a simplest type of larva, and the moat universal is found a form which 
agrees in essential resj'iccts with the young pilidium of Nemertians. It con- 
sists of a gastrula with a circurnblnHtopoml band of differentiated tissue 
usually bearing cilia and with a tuft of cilia at (he extremity opposite the 
blastopore mouth. It is in fact just such a gastrula as we have seen in 
Serpula. This type is found very widely distributed, being present in fkie- 
lenterata, Polyzoa, Bracliiopoda, Vermes and Mollusks, and in a slightly 
modified form, i. ;,, without (he circnmblastoporul ring, in Echinoderms. 
This form h therefore taken as a starting point and a comparison is 
institnled between the methods by wiiich (liis larva is developed in(o the 
full grown larva and the adult in the different forma. Leaving aside the 
Bchinoderms, which for certain reasons are classed with the vertebrates 
and Balanoglossus, it is found (hat the above menttuned groups of animals 
arc divided into two radically distinct clusses. In the first class the body of 
the larva and the adult is formed by the elongation of (hat [>art of tlic gas- 
trula body situated in front of the circumblustopoml ring, between it and 
the anterior ciliated (uft. The Coelentcrata, I'olyzoa, and Bracliiopoda con- 
form (n this type. Toproducethe adult Coelentcrata the larval (ypc attaches 
itself by its anterior end, the body elongates, (he circumblastu]>oral ring 
grows out into tentacles and the bluslopore remains as the nioulh. The 
Polyzoa have a like history, except (hat the two cx(n>niities of the blasto- 
pore are sci>arj(ed into motnh and nnus. The Bnichiopoda arc a still more 
modified form. 

In the second cla-fs the Itwly iif the larva and (he adult is formed by the 
elongation of (lia( part of (he gastrula body situated Mind or within the 
circnmbiostoporal ring. The MOUusks and Annelids and probably other 



worms conform to this type. The development of Serpnla as above de- 
scribed illustrates how (his elongation takes Jjlace and an essentially nmi- 
lar history is found in other primitive Annelida (Thalassema and Polygor- 
dius). In Molluska the game general change is seen, the body elongating 
in the same direction and the blastopore closing to form the ventral surfiux. 
In MoUusks, however, the ventral surface grows out to form the foot, Iha 
dorsal surface devcloiw a shell, while the whole animal remains relatively 
short and (he resulting form is very different from the Annelid, although 
they originally arise from the same larva by the some modification. 



Gill in Neptunea. By H. L. Osborh. 

Some Cicta observed in studVing the development of a spedes of Neptuwa 
abundant at Beaufort, N, C, are of interest in connection with a atudy of 
the gastropod Uill which I presented in the Oirmlor for July last. A brief 
recapitulation of (he main features of the development will conduce to 
cleaxnes. The head, foot and vela arise as ectodermal thickenings upon 
one end of the oval egg and soon upon one side, thereby designated as dorsd 
and opposite to the foot, tlic shell gland appears. The shell gland, at first 
a small ring, increases in size and its rims spreads over the yolk at the end 
opposite the head, vela and foot uniil it has covered half the egg, but the 
area immediately around the head, vein and foot ia still unencrooched upon. 
This area is in part the region of the future mantle, and just in front of the 
margin of the shell area it forms a thickened ridge. This mantle area is 
now broadly convex as though greatly bulged out upon the dot«al sarlacs 
of the body. Upon its surface there appears a row of finger-like processes, 
these being mere folds or thickenings of the surface which form an inter- 
rupted ridge running anteru-posteriorly upon the dorsal surface of the body, 
I^ter this dorsal surface begins to roll inward by an involution which be- 
gins near the head, and the mantle cavity is thus formed with the gill 
which has been carried along during the involution lying upon its roof. 
We have thus here (he formation of a gastropod gill reduced lo its amplest 
terms, namely, a scries of dilatations upon the outer surface of the body. I 
do not know that it has ever been pointed out that the gills arise in any 
prosobranch before the mantle cavity is formed, but this mode of the forma- 
tion of a mantle cavity is not imique, for Rabl has described much the same 
sort of thing in Planorbis. This mode of the formation of the proeobranch 
gill on the surface of the body and its infolding with the mantle cavity is 
flally opposed to the coujectiire oi Spengel that the prosobranch gill in a 
dtTiidium which has secondarily became fused with the wall of the mantle 
cavity, and bears out the view which I proposed in my previous paper. 



Some Observations opposed to the Presence of a 
Parenchymatotis or Intra-cellular Digestion in Salpa. 
By C. S. DoLLEr. 

Dr. A. Korotneff has described (Zeit./. IFiw. ZoSl., XL, 1, 1884) a huge 
amoeboid cell or plusmodium, which he figures as occupying the oesophagus 
and stomach of ^dpa. Ue regards it as a rhizopod-like digestive organ, 
into the protoplasmic sul>i!tance of which food is directly ingested, and he 
concludes that we have in Salpa (and in Ancbinia) a true parenchymatous 
digej^tion, and he therefore questions the high genetic position of the Timi- 

I have made a number of series of sections for the purpose of finding this 
body, and while it is true (hat these bear a very close resemblance to those 
figured by Korotneff, I feel confident that he has utterly mistaken their 
significance. 1 was able to trace the so-called Plasmodium not only through 
the oesophagus and stomach, but also through (he oesophagus into the 
branchial sac, and through (he Intestine into the cloaca, and have been able 
to show clearly that, instead of an amoeboid cell, it is actually the muooui 
excretion from (he endostyle, with its entangled particles of food. 

In studying a series of transverse sections of a Salpn which was well fed, 
we find, as wo approach (he oesophagus, a mats of material answering to the 
description and figures of KorotnefTs rhizopod. It takes staining readily, 
and may be traced backwards into and through (he oesophagus, stoniaoh and 
intestine. As the sections approach the rectum, however, the mass gradually 
ceases to take staining, and is much more distinctly markeal out from the 
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intestinal wall, h&ying had all the organic matter digested out, and consist- 
ing only of the inorganic remains which do not stain. 

In the fore part of the intestinal canal the mass contains great numbers 
of food-organisms, such as radiolarians, foramenifera, minute Crustacea, and 
microscopic vegetable organisms, and it takes staining almost as readily as 
the walls of the gut itself, seeming to merge into the illy-defined epithelium 
of the latter, and It is scarcely possible to say where the food-bearing mucous 
thread ceases and the intestinal epithelium begins, especially as this has a 
rugous arrangement/ 

That we have here to do with a form of digestion entirely anomalous and 
unprecedented I cannot believe, for I have several series of sections from 
animals which must have been without food for some time previous to death, 
in which the lumen of the intestine is not only free of food but of any oblite- 
rating mass of cells or plasmodium. The only protoplasmic bodies, not food, 
are certain Gregarina-like organisms adhering to the walls in various parts 
of the intestine, and which I consider to be parasites. These give, in sec- 
tions, the appearance of the large " scattered cells entirely free from their 
surroundings " which Korotneff figures, and regards as '' analogous to the 
great stomach -cell of Anchinia." 

I am therefore forced to conclude that he has endowed the food-bearing 
mucous thread with a power it does not possess, and that Salpa does not 
exhibit any unusual form of digestion, and that there is no reason, on this 
account, for questioning the high genetic place occupied by the Tunicates. 



Note .on the Structure and Affinities of Phytoptus 
(Duj.). By J. Platfaib MoMubrigh. 

The genus Phytoptus was established by Dujardln in 1851 (Ann. d. Sd. 
Nat.) for two forms of mites which he found on the Linden and Willow 
respectively, and which he characterized as possessing only two pairs of legs, 
an annulated abdomen and degenerated mouth-parts. These mites had been 
previously mentioned by B4aumur (Mem. pour servir & THistoire des 



InBectes, 1737), and by 'Dug6s (Ann. d. Sci. Nat., 1834), who considered 
them larval forms of DermanyaauSf holding that all adult Acarina never 
possessed less than four pairs of legs. Dujardin perceiving ova in the 
abdomen considered the mites adult forms, but his observations were later 
called in question by Scheuten (Arch. f. Naturg., 1857), who agreed with 
Dug^ that they were larval. It was left for Landois (Zeit. f. wissen. Zool., 
1864), to set at rest the question as to their adult nature by a complete 
study of a form occurring on the leaves of the vine, but at the same time he 
confirmed Dug(?s' views that all adult mites possess eight legs by showing that 
two almost aborted limbs were present in addition to those described by 
earlier authors. So the matter remained for ten years, the additions to our 
knowledge of the Phytopti made in the interval being altogether £iiunistic^ 
but in 1874, Low disputed the presence of the rudimentary legs. 

By a careful examination of P. pyri, Sch., I have been able to confirm 
Landois' statments. A pair of small tubercles may be seen on either side 
just anterior to the genital plate. They are smaller in the form observed 
than they are represented in Landois' figures, but nevertheless decidedly 
larger than the wart-like structures which support the body-setae. That 
these tubercles exist I have no doubt, but that they represent rudimentary 
legs is not quite so clear though, on a priori g^unds, they must be supposed 
to be of that nature. 

In classifications of the Acarina the Phytoptidae have usually been placed 
close to the Trombididse probably from the mode of life being in, both 
cases similar. Morphologically, however, great dififerences exist between 
these two groups which can hardly be explained by degeneration. .It 
appears to me that the Phytopti are much more closely allied to Demodex 
than to any other forms. In both there is the annulated cuticle of the 
abdomen ; in Demodex the tracheal system is only very slightly developed, 
while in Phytoptus it is absent ; the mouth-parts of the latter may be com- 
pared to the maxilUe and unpair stylet-like structure of the former, the 
mandibles having disappeared in accordance with the mode of life. Demo- 
dex difiers in being less degenerate as shown by the presence of eight equally 
developed legs, and the occurrence of eyes, but on the whole the resemblance 
IB greater than obtains between the Phytoptidae and other Acarina. 



REPORT OF THE SECRETARY OF THE ARCH^OLOGICAL SOCIETY 

OF THE JOHNS HOPKINS UNIVERSITY. 

[Reprinted from the Ninth Annual Beport of the Johns Hopkins University]. 



To the President of the Johns Hopkins University : 

Sib : In accordance with your request that I would prepare a connected 
Btatement of what has been done during the past year in this University to 
encourage the study of Archaeology, I send you the following report : — 

A course of public lectures on Classical Archaeology was given in Hop- 
kins Hall during the spring months. The opening lecture, (January 14), 
by Dr. Waldstein, director of the Fitzwilliam Museum at Cambridge, 
(England), treated of the Influence of Athletic Games on Greek Art, from 
the time of its transition from the archaic stage to a closer study of the 
human form, until finally professional athleticism signalled a decline in the 
standard of taste and of art. 

Mr. Joseph T. Clarke, who was in charge of the American archaeological 
expedition to Assos, began his course (March 10) with a Plea for Practical 
Archaeology, showing how the practical work accomplished in the present 
century has raised this study to the rank of a science ; whereas, in the past, 
the immense material at hand could not be put to its proper use from the 
irant of critical spirit. Hb two following lectures (March 12 and 14) were 
devoted to an account of the city of Assos, as disclosed by the excavations 
carried on for more than two years by the Archaeological Institute. Besides 
the well known temple, with its interesting relief, the buildings of the 
Agora or market-place are unique for the insight they give us into the 
Greek methods of construction. They comprise the inmiense Stoa, the 
Soulenterion, and the Bath. The series is completed by the Theatre, the 
Gymnasion, and the interesting street of tombs. The concluding lecture 
(March 17) on the Cyrenaica showed the exceptional advantages which 
would attend excavations in this early Greek colony, as yet almost unex- 



plored. The city of Cyrene, with its extensive ruins above ground, ofierB 
peculiar attractions to the explorer. 

Mr. W. J. Stillman, late U. S. Consul in Crete, lectured on March 19, 21 
and 24. Prehistoric Research in the Classical Field formed the subject of his 
first lecture. He expressed the view that the ruins in Italy and Greece, 
that are commonly called Cyclopean or Pelasgic, were the work of a Pelasgic 
civilization which, having its seat in lower or central Italy moved southward 
leaving traces of its passage in Sicily, along the lUyrian shore, and espe- 
cially through the Peloponnessus and Crete. The second lecture treated 
of the State of Research in Greece, and the great harm done to Art history 
and investigation by repressive laws concerning archaeological researches. 
A well organized American school — ^not exciting like those ef other nations 
the susceptibilities of the Greeks — ^would be the most potent possible agency 
to bring about a modification of the present law. In his third lecture, on the 
Relations of Art to Archaeology, Mr. Stillman argued that true art was not 
imitation of nature, but the expression of an ideal of the human mind. 

Dr. A. Emerson, Fellow in Greek, gave six lectures on Olympia, (March 
26 to April 7.) He first gave an historical sketch of the Olympic festival, 
and described the various contests which took place on each of the five days 
during which the festival lasted. The people of Elis were the managers of 
the games, and this curatorship preserved to Elis its early independence. 
The character of the games declined greatly during the Roman period, until 
they were finally prohibited by Theodosius in 394. Although burned in 
426, the temple of Zeus does not seem to have been fully destroyed until 
the great earthquake of 551. Of the architectural monuments of the Altis, 
the Heraion and the temple of Zeus were the most important. The former 
building, of uncertain but early date, establishes the wooden derivation of 
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the Doric style. The temple of Zcob was founded in the 77th Olympiad by 
the Eleinn nrchilctl, Lilion. Paionios wan the nlilhor of the sculptures of 
the Eastern pediment, and Alknmenea filled the Weiitern pediment; tlio 
■whole bting under the direction of Paionios, who waa awarded the iirize in 
the competition. The sculiilures of lx)th jiedimenia have been so far 
recovered by tlie German explorers (hat resluralions in general unescDtial 
liavc been suffieient to «implutu them. Two ch^» Scttare of free sculpture 
Here abo found in the extavations: the ooloieal marble Victory, by 
Paionios, and the Hertuea holding the infant DioojBCfi, an early work of 
Praxiteles. 

The concluding leelure (April 9) was by Profesmr Gildereleevo on the 
EelatioDS of Literary and Plaslii; Art. The hialorj* of both Ihoie iuforiior- 
*tion9 of nBtional life shows many points of resemblance which were 
dwelt on in some detail. Our a^ bus a better appreciation of both litera- 
ture and art and these studies ought not to be diiisocialed. 



In February, an Archieological Sociely was formed at the Un 
the voluntary prosecution of this study, lis meetings, which look place 
monthly, included the reading of papers on Ancient and (.'hristian Art and 
reports on recent discoveries and inveetigntions. At the first meeting (Feh- 
mary 16), Dr. Frolhinghnm dincourscd on the study, past and present, of 
Christian Archwology, and its irajmrtance for obtaining a comprehenBire 
view of history. Dr. Emerson reviewed the history of the siudy of Clasiucat 
Archieotogy among civilized nationn, especially during the last forty years, 
Maj, J. W. Powell, Director of the U. 8. Bureau of Ethnology, rhtb an 
•ddrefla in the Archirology of the Aborigioal Bacea of the United States, 
sketching the condition of handicraft among the diflercnt tribes. The 
meeting of Mareh 14 was addressed by Mr. Clarke on the subject of the 
Sniaais in Greek architecture, giving the results of original researches on 
the nature of the curved outlines of columns, employed by the Greeks lo 
OTcrcome an optical deception. Mr. Hofikina made a report on the collec- 
tion of casts in the Peabody Institute. Mr. Stiltman addressed the neit 
meeting (March 22) on the Acropolis of Athens, describing its site, the 
meana of access, ajid tho principal buildings (the Parthenon and the Erech- 
theuDi) ; the lecture was illuslrated by numerous photographs. A report 
on the works re^rding ancient art contained in the Peabody Library was 
made by Dr. Emerson. At the last meeting (May 0) Dr. Frothingham read 
a paper on the hiatory of Mosaic-painting since the Christian era, empha- 
siting the iiujiortnnt place it holds in art-history, as it furnishes an almost 
Unbroken series of well-preserved works during n period of twelve centuries. 
Dr. Emeraon showed the interest of a well-organized and classified collection 
of electrotype reproductions of ancient coins. 

In connection ivith the Society, Dr. Frothingham organiied several circles 
for the study of various phases of Art, illustrated by photographs and art- 
books. At weekly meetings the following subjects were examined : 

Bomanesque Architecture. (March 1). 

Gothic Architecture. (March 8). 

Italmn Sculpture during the xni-xrv centuriea. (March 22). 

Italian Painting during the xiv century. (March 29). 

Italian Painting during the xv century. [April 5). 

Ivory Carving from the iv to the nv century. (May 3). 
The object of theae informal leclurca was to give a general idea of the 
■object studied, supported by such numerous representations as should give 
&miljarity with the most characteristic works of the period. 

Tho Archtpologicnl Institute of America which was founded Gve years 
ago for the promotion of nreliiDological research and discovery on classical 
and American soil, has Wen during this lime centred in Boston, although 
Now York also furnished a considerable number of members. Feeling the 
danger of an interest too much centralized to he long efficient, the Council 
of the Institute at its meeting in Boston (May 17, 1884), proposed n new 
constitution by which the Institute should consist of affiliated societies in 
Tarious cities. Wherever at least ten membeTS organiie they may form 
an affiliated society and send a member to (he general council ; a member- 
ship of tifty gives the right lo a second del^ate. Beside sharing in the 
general advantages uf the Institute and influencing the work undertaken by 
it, these societies may create local interest by meetings, publications, etc. 
In order to further the formation of such a. society in Baltimore, the 



University ArchKotogical Society appointed Dn. Emerw>n«nd Frothingham 

OS a committee. In a short time an organization of twenty-four membera 
was formed and the " Baltimore branch of the Arrhvologica.! Inatiiate of 
America" was organized on June 5, with Mr. J. W, McCoy as president, 
and Drs. Emereon and Frothingham as recording and corresponding 



This newly formed society iti quite distinct, both in its organiuitian and 
in its aims, from that of the Johns Hopkins Arcbrological Society. The 
object of the Univereily society is to excite among stndenti in the variom 
departments, an interest in the subject of art history and the firet manifesta- 
tiona of early civiliMtions. It alma lo attract the student of psychology by 
aeslhetii?, the stadent of history and philology by the valuable aid and 
suggestions it affords to both these departments. 

The Baltimore brunch of the American Institute, on the other hand, 
if it continue the custom which haa hitherto been followed, will have 
hut two meetings in the year. It consists lioth of those who take an active 
pert in arcbErological work and of the patrons of art who are interested in 
furthering the eUbrts of American workers in a field so well cultivated l;^ 
other nations. There can be no doubt that Baltimore will take, as is iu 
due, an important share in giving this encouragement. 

The valuable Cohen collection of Egyptian Antiquities, which hat 
recently been acquired by the University, wilt be of great interest, not only 
for art, but for the historical study of the cwtoms and laws of Egyp'- It 
was begun in 1S32 by Col, M. I. Cohen dnring his travels in Egypt, and 
consists of six hundred and eighty nine objects procnred mainly in the 
locaUlies where they were originolly diai-overed. A number of otjccts, 
however, belonged to the famous collection of Mr. Salt, H. M. consnl in 
:E^-pl, which was sold in 1835. The collection consists chiefly of small 
works illustrating the history of the minor arts in Egypt from the xvin 
dynasty lo that of the Ptolemies. 

The University has also purehosed plaster casts, on a reduced scale of 
I ; 10, of the two pediments of the temple of Zeus at Olympia. They hod 
roeenlly been eieculcd at Berlin, under Ihe dircclion of Curtiua and 
HirBchfeld, by the sculptor Griittner. 

The University, in connection with other American insttlutions, has con- 
tinued for several years its subscription for the maintenance of the school 
of Classical Archicology at Athens. 

A word may he now said on future work. One great difficulty in giving 

an educational impulse to studies in art history, especially for bej-inner^ is 
the lack of reproductions from the originals. A systematic collection of 
photogtaplis would he a most efficient and practical means of education, 
producing that forailiarity with the monuments which is the first rei|Disite 
towards gaining an insight into Ihe study. This system was tried with 
success at the art circles described above. For the sum of three hundred 
and fifty dollars, a fine collection of about one thousand good sized photo- 
graphs could be procured, which should illustrato all art periods, e, 5..- 
As8>-ria, 60 (¥35) ; Eg7."P<> 60 (835) ; Greece, 12fi (f 65) ; Home, 100 (*25) ; 
Early Christian (Arch. Sculp. Point,), IM ($30) ; liomanesque and Gothic 
(Arch. Sculp. Paint.), 200 (?50) ; Renaissance, 160 ($aj) ; Ilalian Painting, 
200 ($00). Such a collection would he in continual use for the iUustnlioa 
of lectures or the inspection of art circles. 

Most necessary also for classical arelunology — as Dr. Emerson has ahown 
— is a select collection of electrotype reproductions of ancient coins. It 
would illustrate admirnbly the history and literature of Greece and her 
colonies, and often also the condition of art in various provinces at the some 
period. The British Museum has, under the direction of Mr. Barclay V. 
Head, made such a collection of electrotypes divided into chronological and 
geographical sections. Specimens of the most important of these sections, 
consisting of a hundred and fifty coins, could be procured for the aiim of 
$125; these would represent chronologically the history of tho numis- 
matic art from its befrinnings in Greece (c. 700) to the nge of Alexander, and 
get^rapiiically, the East, Greece proper, and the West. 

A. L. FEOTHINGHAM, Jr., 

CbTMpoiufinj Stcrelary i^Ae 

Joha Hopkittt At-iAaolomad Soeicty. 

Balttuohr. Titnembfr. 1RS1. ' 
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REPORTS OF LECTURES, PAPERS, ETC- 



I>rt SUiings on the Place of the Science of Hygiene 

in a Liberal Education* 



[On the sixth of NoTember, 1884, Dr. J. 8. Billings, U. 8. A., Lecturer on Hjgiene in the 
Johns Uopkini University, delivered a lecture before the officen and students of the Uni- 
versity on the subject above named, and he has kindly furnished, in compliance with a 
request, the following abstract of his remarks.] 



The lecturer commenced bj stating what a course of study in Hygiene 
should include if established as part of the general course of instruction in 
the University. It would not include such detailed technical instruction as 
would be required by one proposing to become a sanitary engineer, or a 
medical officer of health, but it should include much more than mere general 
disquisitions on the laws of health, or than the so-called popular text books 
on Hygiene intended for the common schools. It would not include instruc- 
tion in what is ordinarily called personal hygiene, because, to be of real 
Talue, advice on this subject must refer to individual cases and their wants, 
and because such instruction is already given in the department of Physical 
Training. 

The course of instruction proposed would include an account of the prin- 
cipal causes of disease, including heredity, meteorology, the present position 
of the germ theory, etc., of water supply and its impurities, water analysis, 
methods of obtaining and storing water for use, water waste and its preven- 
tion, the pollution of streams, the disposal of water after it has been fouled 
by household use ; of scavenging, including methods for the disposal of house 
refuse and sewage, the general principles of the so-called combined and 
separate systems of sewerage, and their modifications, house drainage and 
plumbing, heating and ventilation, and of the practical application of the 
general principles of sanitary construction, in both private habitations and 
public buildings. 

Every well educated man should be able to form an intelligent opinion as 
to the sanitary condition of a house, a school building, or a hospital. He 
is liable at any time, as a citizen, to be concerned in the construction or 
management of some of these institutions, and must act in a judicial capacity 
npon the recommendations of people having opposing opinions, and some- 
times, opposing interests. The habitations of the poorer classes, and espe- 
cially tenement houses, and the best means of regulating these so that they . 
shall not become causes of disease and immorality — and to do this without 
interfering unduly with private rights, which involves not only sanitary 
considerations but also some of the general principles of sociology and politi- 
cal economy, should also be a subject of instruction. 

Food and its adulterations, the special dangers and nuisances connected 
with certain occupations, the proper modes of caring for the dead, the sub- 
ject of vital statistics, including methods for taking a census, for registration 
of births, marriages and deaths, and of classifying, tabulating, and publish- 
ing the information derived from these, methods of preparing life tables, 
and of calculating expectation of life, and so much of the jurisprudence of 
hygiene as would enable the student to understand his own relations as an 
individual in this respect and those of the people to the State, and of 
the latter to the nation, including the general principles of laws establish- 
ing Boards of Health, the methods of checking the spread or importation 
of contagious or infectious diseases, quarantine, and the common law of 
nuisances were suggested as other proper subjects for instruction in such a 
course. 

The special instruction given in certain foreign universities to those who 
are to become medical officers of health was then briefly described, and it 
was stated that the course proposed would include about twenty lectures, 
which should be fully illustrated, and a certain amount of reading, and 
working out of problems by the students occupying about as much time as 
the lectures, that is, that in all about forty hours would be devoted to the 
subject. Special laboratory work would not be necessary on the part of the 
students, but the teaSher would require a room and some apparatus. 

The arguments in favor of the establishment of such a course were briefly 
stated as follows : PHrst, that the subject is worthy of study for its own 
sake without reference to utilitarianism. Second, that the knowledge thus 
gained would be decidedly advantageous to every professional man, and 
enable him to form an intelligent opinion as to the influence which his sur- 



roundings would have upon the health of himself and his family, enable 
him to take timely steps for prevention, and to protect himself from being 
unnecessarily alarmed or unduly swindled by charlatans in the guise of 
sanitarians. If he is to become a teacher, a manufacturer, or head of a 
large business of any kind, a leader in any capacity, he must make use of 
other men as material, as assistants, as tools, and his success will depend 
in no small degree upon the intelligent care with which he keeps such 
material and tools in the best possible condition as regards physical health. 

Those motives, however, which depend mainly on the desire for the grati- 
fication of personal taste and wishes, or for what is calculated to advance 
one's personal well being and interest are not the highest motives which 
can be presented in favor of a given course of investigation or study. Under 
the existing conditions of civilized life in which we find ourselves, — and 
especially under the conditions in which a liberally educated citizen of the 
United States is placed, there are incumbent upon him certain duties in his 
relations to his fellow man which are of great importance, and to properly 
fulfil which he should endeavor to prepare himself. Of the importance of 
health to the community, or the nation, of the desirability that we should 
have among us the largest possible number of healthy men, of men who 
live long and vigorously, and who when they die leave healthy offiipring 
there is no need to enlarge. Much has been done in other countries within 
the last twenty-five years to improve the public health, to diminish sickness, 
and to prolong life. There is need of improvement in this respect in this 
country and this need will rapidly increase with the growth of population. 
The possibility of making such improvements depends on the growth and 
development of enlightened public opinion, on the education of the people, 
and this education must extend to all classes and to all professions. 

While the training of specialists is important, we have also great need 
for intelligent, well educated men in the general occupations of life, who 
shall be bankers, business men, railroad men, clergymen, lawyers, judges, 
and legislators. 

Every well educated man is in his own circle the leader of others, who 
will be governed by his opinion in matters of public policy such as involve 
legislation affecting the public health, the preservation of pure water supply, 
the propriety of introducing a system of sewerage, etc. Such a course as is 
proposed would also be valuable to the specialist, if for no other purpose than 
to give a certain amount of breadth to the foundations of his special knowl- 
edge, in which such knowledge is too often lacking. 

In the medical profession the tendency at present is to begin to specialize 
too soon, and this is a danger which should receive consideration in plan- 
ning for the higher education of the young men gf this country. 

The objections to the establishment of such a course were summed up as 
follows : First, that there is no existing demand on the part of students 
for it. Second, that the subject is not yet on a scientific basis. Third, that 
the present course of instruction given in the chemical, physical, and bio- 
logical departments of the University include all that a well-educated man 
need know of this subject unless he proposes to make it a specialty. Fourth, 
that the students have no time for any studies additional to the course already 
supplied. 

To the first objection the reply was that the same might be said as to 
other branches of the curriculum — that the majority of students do not 
know what they ought to study — and that the question is whether the time 
has not come to create the demand and for the University to lead the way 
in the matter. The second objection is only partly true. The general rule 
holds good in man as it does in the laboratory, that like causes under like 
circumstances will produce like effects. When it has been shown in a 
number of well-marked cases that polluted water has been the means of 
spreading typhoid fever, that overcrowding and foul air precede epidemic 
typhus, that scarlet fever or diptheria has been conveyed to a village by 
infected clothing from a distance, we have enough information to enable us 
to advise in similar cases, although we also know that men have drunk 
sewage with impunity and that unprotected children have slept in the same 
bed with a scarlet fever case and have not taken the disease. 

Tlie two last objections the lecturer did not discuss, saying that his 
audience (the professors and students) could better judge of their impor- 
tance than himself, but expressing the hope that they would not be found 
to be very serious ones in practice. 
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f Abstract of a paper read at the meeting of the UniTersity Philological Anociation, 
October 3, 1884]. 



The object of this communication was to give some details with reference 
to the French Canadians of the Province of Quebec, among whom the 
writer passed about two months of last summer for the purpose of studying 
the local customs, traditions, and language of the people. The territory 
chosen for work was that represented by the valley of the St. Lawrence, 
between Montreal as the western, and Quebec as the eastern end of the line. 
To the west of the former, as far as Ottowa, I was able to collect a few data 
bearing upon the gradual mixture of the French and English, which will 
be shown elsewhere to have special interest for the philologian, while to 
the east of the latter, my observations were extended to a few points down 
the river as far as the small village St. Tite, about forty miles below Quebec. 
The distance between the two extremes of my working line measures ex- 
actly one hundred and eighty miles, and will doubtless appear to those 
unacquainted with the linguistic territory as far too extensive to be charac- 
terized with even a moderate degree of accuracy. To this doubt I must 
reply that, acting the part of pioneer, my chief object was to gather the 
leading features of the language and thus establish the main local charac- 
teristics which it is necessary to know before individual centres can be 
worked out with profit. In doing this, to my great surprise, I found a 
uniformity of speech for this whole district which must impress, as little 
less than wonderful, every one who has been accustomed to note the great 
and often puzzling differences of idiom that exist in European countries. 
The causes that produced this sameness of word-form and expression are 
too complex to be more than hinted at here, but their effects are easily 
traceable in the community of language of the habitant and the city bred, 
of the uneducated and the learned. My plan of operation for the above 
named territory was to select certain localities that would serve as bases to 
move from. These were naturally the ends of the linguistic line and its 
middle point, that is, Montreal, Three Bivers, and Quebec, which cities I 
took as so many centres and worked out towards the circumference or limits 
of the region examined, extending back in some cases to more than fifty 
miles from the St. Lawrence Biver. 

To understand the present institutions and the language of this tract of 
country, we must know something of the peculiar history of the branch of 
the French people, who have inhabited it, and who from many points of 
view (ethnological, social, religious and linguistic) are certainly one of the 
most interesting of modem civilization. 

Although Jacques Cartier discovered the St. Lawrence in 1535, it was 
not till about three quarters of a century later (1608) that the first settle- 
ment was made by the " True Father of Canada," Samuel de Champlain, 
on the present site of Quebec. A little more than three decades later (1642) 
the foundations of Ville-Mari^ de Montreal were laid by Paul de Chomedey, 
Sieur de Maisonneuve. Champlain was sent out by a company of asso- 
ciated noblemen of France with the distinct purpose, in addition to the 
establishment of commercial relations, of opening a new field for the 
Christian religion. Duty was the guiding^ star of Maisonneuve's life, and 
in this original name of the city of Montreal we have an indication that 
the early settlement was the resylt of religious enthusiasm. " It shows an 
attempt to found in America a veritable Kingdom of God, as understood 
by devout Boman Catholics." * We must keep steadily in mind this deep 
religious sentiment that animated the founders of the colony if we would 
understand the extraordinary faith of the people to-day, for nowhere else, 
perhaps, has belief a stronger living power than with these our neighbors 
of the North. Here the Angelas continues to practically solve the labor 
question that is vexing the rest of Christendom ; here the dictum of the 
Priest or Bishop is sufficient in many places to make the people forego the 
pleasures of the dance and other innocent amusements ; here is the land of 
miracles where the earnest, faithful pilgrim, whether halt or blind, is 
restored to the full vigor of his bodily functions under the quickening 
energy of some saint ; where the rich and the poor, the well and the sick 
flock by tens of thousands to holy shrines to receive the rewards of their 
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piety in greater personal comfort or in other temporal blessing 
.necessity thus arises for the clergy to constantly mix with 'the 
which has a direct and notable influence upon the speech hot) 
former and of the latter. 

For more than two hundred years New France remained in poss 
the French, and the unity of the province was not molested till thi 
after the British Conquest (1760). Ontario was then set apart 
exiled loyalists of the revolted colonies. At the time Canada passi 
British crown she barely numbered 60,000 soulq, and now, after on 
tury and a quarter, she counts within her own borders about 1,500, 
pie, produced entirely by natural increase (for there is no imn 
from France), and has sent to the United States 500,000 inhabitant 
the last twenty years. It is a most common thing to find hi 
twenty-five to thirty children by the same mother, and it has U 
properly suggested that " if at this present time the French race i 
a vitality in Canada as mysterious to its enemies as to the Fren< 
the France to-day, it is because of the imperishable power, of the s 
fice and heroism of so many of those men, laymen as well as clej 
planted the standard of France on the shores of the St. Lawrence." 

As a natural effect of this rapid increase in population we find a 
uprooting of the weaker race in point of numbers, that is, the 
The wonderfully absorbing power of the French element in Lowei 
has produced the curious phenomenon of a people in certain sectioi 
country bearing all the racial characteristics of the English or Sc< 
blue eyes, light hair and florid faces), and having the name of 
Fraser, McDonald, McPherson, etc., but still unable to speak a woi 
mother tongue. The English names of roads, of towns, of coun 
evidence as to who were the occupants of the soil a few years ago. 
it is the offspring of the Gallic stock who possess the land. 

Not only this ; the French are running over their territorial be 
in both directions, east and west, and fix)m the province of Upper 
the peculiar heritage of the English, they have already one repre 
in the National Assembly. Their unswerving purpose, encourage 
clergy, is to take back their old domains by the peaceful process of 
lating them with descendants of their own blood, and, at the presei 
increase, we may safely predict that it will not be many generatio 
they shall have accomplished this unique feat. 

Another feature of external influence upon the language must 
in the original seigniorial tenure which prevailed throughout Lowei 
The Seigneurs were the second sons of noble families who chose t 
class of peasants to accompany them to their homes in the New W 
here each ruler laid out on the river his little kingdom (gcnen 
leagues in dimensions), which he divided among his colonists in co 
of 3 X 30 arpents. This arrangement produced a series of centres 
zation in which the lord and his educated friends were brought ii 
or less intimate contact with the common people ; in truth, we ha 
dant evidence to show that the relation of the Seigneur to his p< 
much more intimate in these early settlements of Canada thai 
mother country. After the conquest (1760) nearly all the nobles 
country, and the diflerent classes of society were more thorough! 
than they had ever been before. They united against a commo 
who made more than one unsuccessful attempt to deprive them 
dearest heritage after their religion, that is, their language, 
ately attached to both these, their national existence found e: 
in literature (History, Fiction, Poetry), but their children t< 
descendants of ante-revolutionary France, are separated in thoi 
feeling by a great gulf from modern France. 

The influence of long and constant contact with a Teutonic rac< 
the effect to temper the rash impulses of the Gaul, and this is in d 
more marked than in his speech, where a quiet monotony largely 
and strikes the stranger immediately as one of its leading chara 
It has not the rhythm, the inexhaustible variety and rich caden 
Gallic tongue as it is spoken to-day in France. The people are 
proud of their language all the same, yet in their literature there 
vile imitation of French models. The motives for it^are drawn 
rich sources of their own history, popular tradition and social life 
treatment of these subjects often impresses the reader as having » 
of the verve and manly diction of the old chroniclers, coupled 
polish of the modem schools. Their popular songs are Very num* 
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te a large bodj of literature in themselves. Manj of them were 
inted to the soil of the North more than two hundred years ago, 
rittanj and Normandy, and represent that common genus of min- 
or folk-song, so frequently found in North Spain, Provence, France, 
tny others, again, are of native growth, illustrating themes of popu- 
pathy or individual experience in the history of the early settlers. 
« more than in Canada does this species of literary composition 
erve the important purpose of strengthening a feeling of common 
and fortifying the national spirit, and in the full consciousness of 
ing power the leaders of this people to-day may well accept the 
m of old Fletcher: "Give me the making of songs for the people 
ire not who makes the laws." 

lint of language the Canadian French is certainly one of the most 
ing topics for a philologian. Here we find that time has stood still, 
ly for the more remote rural districts, and the scholar could easily 
) himself holding intercourse with the subjects of Louis XIV. This 
hat we have the unique privilege in this age of steam and travel of 
g in them a form of speech that has scarcely known change for the 
) centuries. But this idiom is not a dialect of that remote period, and 
itest surprise to a student of language arriving in Canada is to find 
ntrary to the general impression of scholars, the vernacular does not 
y specific dialectic character, but is the Middle (sixteenth century) 
with those natural changes which would be produced by the inti- 
sion into a whole of all the different species of language that were 
lly brought from the mother country. The commonest HabitarU 
ands French and the stranger will easily follow him in conversation, 
d he knows the terms and forms of the old language. The next 
tneral characteristic of this striking type of speech is the colorless 
lity of pronunciation referred to above. Displacement of accent 
j), the sonant character of final consonants, especially the t in proper 
(Nicolet) ; the imperfect articulation of the r — all these are more or 
iceable everywhere and are doubtless due to the influence of contact 
e English. The further general syncopation of emutunif as in ff^rot 
nez and the extensive application of the " Law of Least Action " in 
contractions, such as / m' a (a in English father) for je m^en vaia are 
a and make the language, for a short time, rather difficult to be 
xx)d by the uninitiated. 

;he Phonetics the most notable deviation from the modem French 
i found in the variety of sound-shading given to one and the same 
; sign where the Parisian often has but one or at most two species to 
w This holds true for the vowel, and more particularly for the diph- 
; for example, in the oi and ea combinations. In both of these we 
iree distinct nuances of sound, namely, for the former, 1, oi = ea in 
I wear, sivear ; 2, oi = French oS {moi); 3, oi = the abnormal modem 
wa; for the latter, 1, eu= the ordinary French phonetic equivalent 
in o) ; 2, cw= simple French t* (German «) ; 3, eu=a sound mid- 
tween these two and which I designate by u. The o, too, gives us 
istinct kinds, viz : 1, a ^ a in English all; 2, a = a in English father; 
the common flattened French a. The Norman ar for er (travarsery 
, etc.,) is universal, and the strengthening of i to a most common, e. g,, 
(shiUing), BaUi (Billy), etc. 

the consonants the palatalization of the guttural mutes is one of the 
d most striking peculiarities that a stranger is likely to notice ; for 
le, trankjiUe (tranquille), kjeu (queue), vainkjeur (vainqueur). Cf. Vir- 
hjar (car), ^irl (girl). Again, the interchange of palatalized i and k 
oikji (moiti^), and the substitution of the former for simple guttural 
as in tjur^ (cur^)j or the replacing of simple dental by palatalized 
il, «. g,y l^uer (tuer). The syncopation of a palatalized dental sonant 
e development afterwards of the palatal vowel into \Xa corresponding 
owel state b found everywhere, as in Canayen (Canadian). R fre- 
f undergoes the same vocalization, e. g., eayottes (carottes). Pros- 
epenthetical and cpithetical elements abound, especially for strong 
(j as in isour (sous), tsur (aur), i rCy a t officiera, lejarl {uTie voiture Ujarl), 
morphology gives us more interesting examples of Folk-treatment, 
example, the article U=^i, iU=iz ; all adjectives in if are invariable 
rmme vif); the numerals ending in a have feminine forms (troiaea 
); all new creations of verbs on English stems are thrown into the 
ugation, e. g., in bil-er (l>eat), scrcp-er (scrape), slak-er (to slack), 
" (log) = to roll logs together, while in the formative period of 



French those hybrid compounds were distributed between the ^-and /-forms, 
as is seen in modern French gamir (== A. S. vamian); Old French gandir 
(^Goth. vandjan). Among the older inhabitants especially we hear/at^iotu, 
f&ions, etc., similar to the custom of verb-usage in rural districts of Franco. 

For the syntax I will note here only one general characteristic, that is, the 
universal omission of the real negative particle in the combination ne-pcu, e, g^ 
fpenae pas (for ne penae paa), faime paa, etc. This phenomenon is interesting 
in that it simply carries one degree further the tendency of the classical 
language to make the Latin pasaua share the burden of negation with its 
legitimate representative ne. The supplementary particle finally comes to 
take the place of the primitive element altogether. Old French words 
and expressions are naturally found everywhere in the greatest abundance 
and original French terms, with special uses peculiar to the Canadians, are 
numerous. Among the latter we may cite cailler = «*«n dormir^ huJtin := 
Norman for "clothes", mouHler (taking effect for cause) =pleuvoir, poudr-er 
(from poudre) = to snow a fine, mealy snow ; emharquery dibarqueTf for morUeTf 
and deaeendre with reference to a vehicle, mouver = " to move household 
effects," etc., etc. But it is not alone old words and new uses of modem 
terms that meet us here. The special formations in Canadian French are 
very extensive and often serve to show how the classical language was 
probably built up by adding one analytic product to another. From the 
Latin quaai we have the adverb caaiment, and so, too, from the modem 
French preaque {preaaum quod), the Canadian, in generalizing hb adverbial 
categories, produces preaquemenL After the manner of the early creations 
in the language he has no scruple in producing a simple verb venter =z "to 
blow " (used of wind) from the substantive vent and from gena he strikes out 
engenaer in the same mould which his ancestors used for the production of 
shnilar verbal parasynthetics with the relational en. 

Following again in the footsteps of the early makers of hb language in 
adapting Latin flexions to Gothic and German stems, he says, aidez lea ehara 
(^ to run cars ofiT the main on to the side track of a railroad), le eheval a 
holU (= "the horse bolted"), hlaMaUer, etc., etc It is, however, in the 
province of proper names where we find to-day the most extraordinary phe- 
nomenon, perhaps, in the whole range of creations with which the French 
Canadian has enriched hb native tongue. We are so accustomed to think 
the supply of material sufficient for the demand in thb department of word- 
formation and, therefore, the name-book has been closed, that we can scarcely 
believe the evidence of our senses when we suddenly face a people with whom 
the process of proper-name creation is in full force and of daily occurrence. 
Such b the case in Canada. A single example will suffice to illustrate one 
phase of thb procedure. Monsieur Gu^rin has two sons named, respectively, 
Charles and Jacques. The former is a special favorite of his father and 
receives the soubriquet lajoie, that b, Charles Gu6rin dit I^a Joie. As said ' 
Charles grows up he drops entirely the name of his father (Gudrin) and b 
only known as Monsieur Charles La Joie, his brother all the time continu- 
ing to bear the original designation of hb father's family. It thus con- 
stantly happens that two persons or two households most closely connected 
in blood relationship have wholly different names, and these new soubriquets 
serve again in their turn for the production of other appellations. 

In the above riavani I have tried to give simply a few salient points along 
the line of investigation which I have followed in collecting material for a 
scientific treatment of the Canadian French language. I hope in a few 
months to begin to publbh the results of my work. 



Btr. Mendea Cohen on ** the Cohen Collection of 
Egyptian AniiquitieSf'' and its Collector, 
Colonel Mendes I. Cohen. 



[Bead at a meeting of the Univereitj Archscological Society, NoTember, 1884]. 



In view of the recent transfer to the Johns Ilopkins University of 
the collection of Egyptian Antiquities, formed by Colonel Mendes I. 
Cohen, and from which we have a few objects before us to-night, it has been 
thought fitting by the president of the University, that I should j)re»ent a 
few notes in regard to the collector, and briefly narrate how it came about 
that there should have been gathered here the ancient relics, which for the 
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last fifty jean have rested together in the cabinet of their collector and 
owner, at his late residence in this dtj. 

Mendes I. Cohen was bom in the city of Richmond, Virginia, on May 
25, 1796, and died at Baltimore on May 7, 1879. He was the third son of 
Israel and Judith Cohen, who came to America from England immediately 
after their marriage in 1787 and settled at Richmond, where an older 
brother, Jacob I. Cohen, who came over before the revelation and had 
served honorably as a soldier in the South Carolina campaign of 1778-1779, 
under Moultrie and Lincoln, was already established as a successful mer- 
chant and man of prominence. 

Israel Cohen died in 1803, and his widow, with her seven children, of 
whom the subject of these notes was the fourth, removed from Richmond to 
Baltimore. In this city the children received such educational advantages 
as the town afforded. 

At the breaking out of the war of 1812-1814, three of the brothers 
enrolled themselves for the defence of the city in Captain Nicholson's com- 
pany of artillery, and at the bombardment of Fort McIIenry, Mendes, then 
eighteen years of age, together with an older brother, Philip, served with 
their company in the successful resistance of the British attack. Thb 
period of peril and excitement seems to have put an end to attendance at 
school, and shortly thereafter he became engaged in business. Somewhat 
later he joined his brothers as a member of the banking firm of J. I. 
Cohen, Jr., & Brothers, and conducted at New York the branch of the 
house in that city. 

In 1829, having acquired a reasonable competency, Mr. Cohen deter- 
mined to retire from the firm and from all business, and to gratify his taste 
for observation, study and matters of art by travel in foreign lands. He 
Bailed for Europe in October of that year, and after traversing England, 
France, Switzerland, Italy and parts of Turkey reached the Levant in Jan- 
uary, 1832. At this time hostilities prevailed between the Sultan and 
Mehemet Ali, viceroy of Egypt, and on landing at Beyrout, in Syria, Mr. 
Cohen found the town and surrounding country in possession of the vice- 
roy's troops. His route to Jerusalem took him by way of St. Jean ly Acre, 
then being beseiged by the army of Ibrahim Pasha, son of the viceroy. 
He became a guest for a week or more in the camp of the Pasha, and the 
personal acquaintance there formed with the Egyptian commander and his 
officers, and subsequently with Mehemet Ali himself, greatly fificilitated 
the progress of our traveller throughout the valley of the Nile and after- 
wards in his journey through Asia Minor. 

He left Damietta early in April, 1832, in his own Kwngea^ or sail- 
ing vessel, chartered for the voyage and ascended the Nile as far as the 
Second Cataract, Wady Haifa in Nubia, stopping at all points of interest 
and making excursions on either side of the river as occasion and curiosity 
suggested. 

It may be noted that on this expedition our national flag was displayed 
on the river for the first time. The flag, which is still preserved, was made 
with the aid of an Arab servant from material purchased at Manfalout, one 
of the river towns. It was saluted in due form on being hoisted whilst the 
boatmen swore, over a cup of raJcee apiece, to defend it against all enemies. 

At Luxor during his ascent of the river he had a pleasant interchange of 
courtesies with the French Naval Officers engaged in the work of removing 
the Obelisk, which now ornaments the Place de la Concorde at Paris. 

More than four months and a half were occupied in this voyage on the 
Nile, during which, without having himself undertaken any costly excava- 
tions, he lost no opportunity to acquire objects of antiquarian value, when 
such were obtainable from first hands, or from sources which left no doubt 
as to their authenticity. These form the basis of the collection which we 
are now considering. Most of the objects were procured at Thebes, or 
Memphis, others at various points, whilst a portion was acquired by pur- 
chase at the sale in London in 1835, of the great collection of Mr. Consul- 
General Salt. In every instance the catalogue which accompanies the col- 
lection names the locality where the specimens were obtained. 

The collection which consists of some 680 numbers, includes : 

Statuettes in bronze of the various deities and a few of atiimals. 

Amulets in many varieties in enamel, porcelain, and stone of diflerent 
kinds. 

Amphorae of various sizes and shapes and of diflerent materials. 

Vases in alabaster, terra cotta, and basalt. 

Rings in enamel, camelian, bronze, and gold. 



Soarabaei of many different sizes and materials, some with and some with- 
out hieroglyphics, and a few with earUmches, One of the latter, and obtained 
too at Thebes, has been noted in the catalogue as false f This specimen has 
not however been withdrawn from the collection for unless the verdict of 
the catalogue be on further examination disaffirmed, the specimen will at 
least serve in its present position as an aid to the student in learning to 
distinguish the false from the true in Egyptian art. There are also included 
many neeHaces of camelian, jasper, amethyst, lapis lazuli, serpentine and 
of beads and bugles. 

Numerous figures of mummies in stone and in porcelain of different oolori, 
memorials of the dead, some covered with hieroglyphics and others without* 

Figures of mummies in wood with and without hieroglyphics and with and 
without receptacles for papyri. 

A mummy of a youth, in perfect preservation. The mummy of an adult, 
enumerated in the original catalogue, was opened many years ago at the 
University of Maryland, and has now probably entirely disappeared. 
There will be found several portions of human mummies which serve to 
illustrate the method of wrapping. 

There are also numerous specimens of embalmed dogs and cats and of the 
ibis and crocodile. 

Sets of Oanopi hollow and solid. 

An interesting object is the figure of the boat for conveying the mummy 
to its final resting place. It is of wood with four human figures of same 
material. There are also various objects of domestic use amongst the 
ancient people. 

I may conclude my enumeration by mentioning a fine specimen of a tide 
or tablet in limestone with figures and hieroglyphics deeply cut and remark- 
ably well preserved, and a sphinx in limestone, which is also quite interest- 
ing. 

Mr. Cohen after a brief rest at Alexandria at the conclusion of his voyage, 
returned to Cairo, and thence set out by caravan across the Desert to Mount 
Sinai and by way of Guza to Jerusalem, whence he continued hb journey 
by land through Asia Minor. At Kutahieh, he again found himself at the 
head-quarters of Ibrahim Pasha, whose army of twenty thousand men was 
there encamped. After a few days' rest he continued on his way to Constan- 
tinople, (his second visit) being permitted to pass the military lines without 
serious difficulty. 

From Constantinople he travelled North through Bulgaria and Moldavia 
to Odessa, thence through Russia by way of Charkov to Moscow and thence 
to St. Petersburgh. Here he turned his course again to the southward and 
passed through the lower Baltic Provinces and Poland to Cracow. Thence 
he traversed Austria from North to South, passing by way of Vienna, and 
crossing the Julian Alps he came out upon the Adriatic at Trieste. 

From this point he crossed to Italy and passing through Venice and the 
Tyrol, made a winter crossing of the Rhoetian Alps, and entered Grermany 
about the middle of January, 1834. 

It may not be of general interest to follow him further on his route, 
which was now continued for about eighteen months in more frequented 
parts. He reached home on the 27th of August, 1835, having been absent 
nearly six years on his travels and having passed nearly two years of that 
time in Egypt, Asia Minor, and the Countries of the Levant 

He was a man of sound judgment and of remarkable determination of 
character, whilst ali his habits of life were marked by moderation and 
regularity. To these traits may no doubt be attributed his ex^oyment of 
perfect health throughout his journeyings. Neither the extreme summer 
heat of an Arabian Desert nor the severe cold incident to winter crossings 
of the Alps, seems to have aflected him. 

He possessed a refined and cultivated taste and was always glad to 
impart a knowledge of his varied experiences to those who sought informa- 
tion from him. In this way a narrative of his journey through Asia Minor 
was contributed to the Royal Geographical Society on his return to Lon- 
don ; and in the same way his collections were always readily at the ser- 
vice of those who knew how to avail of them, so that it gave him pleasure to 
accord their use to illustrate the course of lectures on Egyptian Archsologj 
delivered in Baltimore in 1845, by Mr. George R. Gliddon, formerly our 
consul at Cairo. 

The family of Colonel Cohen have naturally felt a pride in the collec- 
tion, and a desire that it should remain in this community ; it is therefore 
with especial pleasure that his nephews, to whom he bequeathed it^ have 
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REPORTS OF LECTURES, PAPERS, ETC- 



JDr, BiUings on the Place of the Science of Hygiene 

in a Liberal Education* 



[On the sixth of NoTember, 1884. Dr. J. 8. Billings, U.S. A., Lecturer on Hjgiene in the 
Johns Hopkins University, delivered a lecture before the officers and students of the Uni- 
▼errity on the subject above named, and he has kindly furnished, in compliance with a 
request, the following abstract of his remarks.] 



The lecturer commenced bj stating what a coarse of study in Hygiene 
should Include if established as part of the general course of instruction in 
the University. It would not include such detailed technical instruction as 
would be required by one proposing to become a sanitary engineer, or a 
medical officer of health, but it should include much more than mere general 
disquisitions on the laws of health, or than the so-called popular text books 
on Hygiene intended for the common schools. It would not include instruc- 
tion in what is ordinarily called personal hygiene, because, to be of real 
Talue, advice on this subject must refer to individual cases and their wants, 
and because such instruction is already given in the department of Physical 
Training. 

The course of instruction proposed would include an account of the prin- 
cipal causes of disease, including heredity, meteorology, the present position 
of the germ theory, etc., of water supply and its impurities, water analysis, 
methods of obtaining and storing water for use, water waste and its preven- 
tion, the pollution of streams, the disposal of water after it has been fouled 
by household use ; of scavenging, including methods for the disposal of house 
refuse and sewage, the general principles of the so-called combined and 
separate systems of sewerage, and their modifications, house drainage and 
plumbing, heating and ventilation, and of the practical application of the 
general principles of sanitary construction, in both private habitations and 
public buildings. 

Every well educated man should be able to form an intelligent opinion as 
to the sanitary condition of a house, a school building, or a hospital. He 
is liable at any time, as a citizen, to be concerned in the construction or 
management of some of these institutions, and must act in a judicial capacity 
npon the recommendations of people having opposing opinions, and some- 
times, opposing interests. The habitations of the poorer classes, and espe- 
cially tenement houses, and the best means of regulating these so that they . 
shall not become causes of disease and immorality — and to do this without 
interfering unduly with private rights, which involves not only sanitary 
conuderations but also some of the general principles of sociology and politi- 
cal economy, should also be a subject of instruction. 

Food and its adulterations, the special dangers and nuisances connected 
with certain occupations, the proper modes of caring for the dead, the sub- 
ject of vital statistics, including methods for taking a census, for registration 
of births, marriages and deaths, and of classifying, tabulating, and publish- 
ing the information derived from these, methods of preparing life tables, 
and of calculating expectation of life, and so much of the jurisprudence of 
hygiene as would enable the student to understand his own relations as an 
individual in this respect and those of the people to the State, and of 
the latter to the nation, including the general principles of laws establish- 
ing Boards of Health, the methods of checking the spread or importation 
of contagious or infectious diseases, quarantine, and the common law of 
nuisances were suggested as other proper subjects for instruction in such a 
course. 

The special instruction given in certain foreign universities to those who 
are to become medical officers of health was then briefly described, and it 
was stated that the course proposed would include about twenty lectures, 
which should be fully illustrated, and a certain amount of reading, and 
working out of problems by the students occupying about as much time as 
the lectures, that is, that in all about forty hours would be devoted to the 
subject. Special laboratory work would not be necessary on the part of the 
students, but the teaSher would require a room and some apparatus. 

The arguments in favor of the establishment of such a course were briefly 
stated as follows : First, that the subject is worthy of study for its own 
sake without reference to utilitarianism. Second, that the knowledge thus 
gained woald be decidedly advantageous to every professional man, and 
enable him to form an intelligent opinion as to the influence which his sur- 



roundings would have upon the health of himself and his family, enable 
him to take timely steps for prevention, and to protect himself from being 
unnecessarily alarmed or unduly swindled by charlatans in the guise of 
sanitarians. If he is to become a teacher, a manufacturer, or head of a 
large business of any kind, a leader in any capacity, he must make use of 
other men as material, as assistants, as tools, and his success will depend 
in no small degree upon the intelligent care with which he keeps such 
material and tools in the best possible condition as regards physical health. 

Those motives, however, which depend mainly on the desire for the grati- 
fication of personal taste and wishes, or for what is calculated to advance 
one*8 personal well being and interest are not the highest motives which 
can be presented in favor of a given course of investigation or study. Under 
the existing conditions of civilized life in which we find ourselves, — and 
especially under the conditions in which a liberally educated citizen of the 
United States is placed, there are incumbent upon him certain duties in his 
relations to his fellow man which are of great importance, and to properly 
fulfil which he should endeavor to prepare himself. Of the importance of 
health to the community, or the nation, of the desirability that we should 
have among us the largest possible number of healthy men, of men who 
live long and vigorously, and who when they die leave healthy offiipring 
there is no need to enlarge. Much has been done in other countries within 
the last twenty-five years to improve the public health, to diminish sickness, 
and to prolong life. There is need of improvement in this respect in this 
country and this need will rapidly increase with the growth of population. 
The possibility of making such improvements depends on the growth and 
development of enlightened public opinion, on the education of the people, 
and this education must extend to all classes and to all professions. 

While the training of specialists is important, we have also great need 
for intelligent, well educated men in the general occupations of life, who 
shall be bankers, business men, railroad men, clergymen, lawyers, judges, 
and legislators. 

Every well educated man is in his own circle the leader of others, who 
will be governed by his opinion in matters of public policy such as involve 
legislation affecting the public health, the preservation of pure water supply, 
the propriety of introducing a system of sewerage, etc. Such a course as is 
proposed would also be valuable to the specialist, if for no other purpose than 
to give a certain amount of breadth to the foundations of his special knowl- 
edge, in which such knowledge is too ojften lacking. 

In the medical profession the tendency at present is to begin to specialize 
too soon, and this is a danger which should receive consideration in plan- 
ning for the higher education of the young men gf this country. 

The objections to the establishment of such a course were summed up as 
follows : First, that there is no existing demand on the part of students 
for it. Second, that the subject is not yet on a scientific basis. Third, that 
the present course of instruction given in the chemical, physical, and bio- 
logical departments of the University include all that a well-educated man 
need know of this subject unless he proposes to make it a specialty. Fourth, 
that the students have no time for any studies additional to the course already 
supplied. 

To the first objection the reply was that the same might be said as to 
other branches of the curriculum — that the majority of students do not 
know what they ought to study — and that the question is whether the time 
has not come to create the demand and for the University to lead the way 
in the matter. The second objection is only partly true. The general rule 
holds good in man as it does in the laboratory, that like causes under like 
circumstances will produce like effects. When it has been shown in a 
number of well-marked cases that polluted water has been the means of 
spreading typhoid fever, that overcrowding and foul air precede epidemic 
typhus, that scarlet fever or diptheria has been conveyed to a village by 
infected clothing from a distance, we have enough information to enable us 
to advise in similar cases, although we also know that men have drunk 
sewage with impunity and that unprotected children have slept in the same 
bed with a scarlet fever case and have not taken the disease. 

The two last objections the lecturer did not discuss, saying that his 
audience (the professors and students) could better judge of their impor- 
tance than himself, but expressing the hope that they would not be found 
to be very serious ones in practice. 
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PUBLIC LECTURES. 



I. SPANISH AND PORTUGUESE LITERATURE^ 

A coarse of ten lectares on Spanish and Portngnese Ltteratare 
in Hopkins Hall, beginning Thursday, November 13, and con- 
tinning on snccessive Tuesdays and Thursdays till December 18. 



Ma. H. A. Todd, Instructor in the Romance Languages, three 
lectures on Contemporary Spanish LUerature^ as follows : 

I. Thursday, November 13. Contemporary Poetry in Spain. 

Condition of Spain from the Peninsular War to the present. Literary 
Influence of Byron and the French Romantic School. Larra and Espron- 
eeda. The older generation of living poets: ZorriUa; Oampoamor. The 
younger school : Nuflez de Arte; Sdgaa. 

BIBLIOGRAPHY. 

Larra : Obras Completas, Madrid, 1843. 

Mfprotuteda: Pelavo; CI Diable Mundo; Poesfas Ifricaa. 

ZcnrUfa: Cantos del Trovador ; Grenada : Don Juan Tenorlo ; El Caballo del Rej Sancho ; 

El Alcalde Ronquillo ; El Zapatero v el Rcy. 
Qtmpoamor : Pequefioa poemaa ; Poesias j Fabulaa ; Doloras j Cantares ; El Drama Unirer- 

B« ; atilidad de las Florea. 
NuSUs de Arce: Haz de lefia; Gritos delGombate; Raimundo Lull ; La ultima lamenta- 

cion de Lord Byron ; El Vertigo ; La Vision de Fny Martin. 
Jaai SfJgat: La Prima vera; Hojas sueltas ; Otras hojas siielta^. 
La Utt^rature espagoole contemporaine : Les Komancien et lea pontes, par L6o Quesnel. 

(Nouvelle Revue, tora« XVIII, p. 128, 1882). 
Un po^te lyrique espas^nol : Don Gaspar Nufiez de Arce, par L. Louis-Lande. (ReTue dee 

Deux Monde», tome XXXIX, n. 414, 1880). 
Modern Poets and I'oetry of Spain, by James Kennedy. London. 1852. 
Poems trauslated from the Spanish and German, by Henry Phillips, Jr. Philadelphia, 

1878. 

II. Tuesday, November 18. The Modern Spanish Novel. 

Kecent discussions of the Art of Fiction. Home competition of Spanish 
with Foreign Novelists. Fernan Caballero. Antonio de Trueba, Pedro Antonio 
de Akurcon, Juan Valero, Perez Oaldos. 

« 

BIBLIOORAPHT. 

Jitman Oaballero: La Gaviota; La Familia de Alrareda; Cuentos y poeslas popularea 

andaluces: Relaciones; Elia; Cuadrosde Costumbres; Cuartro Novelas. 
Antonio de Trueha: Las llijas del Cid: El libro de los Cantares; Cuentos campesinos; 

Cuentos populares; £1 Redentor moderno. 
Pedro Antonio de Alareon : Diario de un Testigo de la Guerra de Africa ; EI Sombrero de 

tres pioos; La Alpujarra; Final de Norma; El Esc&ndalo; La Prodiga; Novelas Cortas. 
JtMn Valera: Pepiia Jimenez; Las Ilusiones del Doctor Faustino; Daphnis y GhIo6; 

Dotla Luz ; EI Comeudador Meudoza. 
Perez Galdos: Episodios nacionales, primera y segunda s^rie; Dofia Perfecta; Gloria; 

Mariauela; La familia cJe Loon Rocn ; El D«jctor Centeno. 
Un Roman de moeurs espagool : Pepita Jimenez, par L. Louis-Lande. (R. des Deux 

Mondes, tome VII, p. 471, 1875). 
La Casuistiqiie dans le Roman. H propos d'un Roman espagnol, par F. Brunetiftre, (R. des 

Deux Mondes. tome XLVIII, p 453, 1881). 
Bassegna delle letterature straniere: Valence et ValladoUd, Nouvelles Etudes sur I'Eb- 

pagne, (Nuova Antologia, VI, 202, 1877). 

III. Thursday, November 20. The Orators and Drama of 
Modern Spain. 

Relation of the Drama to Poetry and Oratory. The Spanbh Stage toward 
the middle of the present century. Popular interest in the Theatre. Breton 
de los Herrcroa and Hctrtzenbitsch, Oertrudis de Avellaneda. Jose Echegarray, 
Castelar arid Cdnovas del Castillo. Menendez Pelayo. Summary of the course, 
with critical estimate of literary achievements and tendencies in Spain dur- 
ing the XlXth century. 

BIBLIOGRAPHY. 

Coleccion espafiol : El t«atro moderno. Brock haus. Leipzig. 

Breton tie Uu Herreros : Marcela ; El tercero en la discoraia ; El pelo de la dehesa ; Una de 

tantas; Un cuarto de bora. 
JTarlzenbuaeh : ObraA escojicidas. 

Avellaneda: Alonzo Munio; Rccaredo ; Errores del Corazon: La Hija de las flores. 
Behegarray: La muerto en los labios; El gran (ialeoto; Connicto entro los deberes. 
COMMar: Formula del Pro^rcso ; Ernesto; Lahcrraanadolacaridad; Ricardo; Uistoriado 

una corazon j 1^ rodencion del esclavo ; Discursos parlamentarios ; Uistoria del movien- 

lento republicano en Europa ; Ensayos literarios. 



De OtUu: Pollticos Contemporaneos ; Castelar. Madrid, 1877. 

Discursos Icido^t ante la Real Academia Espafiola en la pfiblica recepclon del doctor Don 

Marcelino Men6udez Pelayo el dia 6 de Marzo de 1881. (Rerue CriUque, tome XI, p. 313, 

1881) 
Pelayo: Filosofia Heterodoxa y sn inflnencla en la literatura. Libro YIU, cap. HI, de la 

" Historia de los Ueterodoxos Espaiioleii," tome IIL Mwlrid, 1881. 



List of General Articles avd Works. 

JHereke: Das Modeme Geistesleben Spaniens, Leipzig, 1883. 

MtAbard: Histuire de la Litterature Contemporaine en Enpagne, Paris, 1876. 

I/Etat Moral et Politique de I'Espagne, par L. Louis-Lande. (R. des Deux Mondes. tome 

XLI, p. 753, 1880). 
Une Restauratiou : L'E<tpagno Sous Alphonse XII, par Anatolo Leroy-Beaulien, (R des 

Deux Mondes. tome XXI, p. 241, 1877). 
Oafarel: Le Congr^ Am^ricaniste de Madrid. (ReTue Politique ot Lilt^raire da 5 Not., 



Mb. a. M. Elliott, Associate Professor of the Romance 
Languages, seven lectures on Camoens, the epic poet of Por- 
tagal, as follows : 

I and II. Tuesday, November 25 ; Thursday, December 4. 
Preliminary Sketch of Portuguese History to the' Death of 
Camoens (1580). 

BTirOPSIS. 

Warlike character of the old Lusitanians ; battle of Onrique (1139) ; birth 
of the Portuguese monarchy; University of Lisbon founded (1284) ; Moorish 
power crushed at the memorable battle of Tarifa (1340) ; murder of Inez de 
Castro ; John the Bastard, " da boa memoria," second founder of the Portu- 
guese monarchy ; battle of Aljubarrota (1385), "which was to the Castilian 
what Ourique had been to the Moor " ; " The Twelve of England " ; Da Gama 
and the discovery of India (1498); Almeida, the first viceroy of India ; 
the " terrible Albucjuerque, Primus in Asia, Ceesar in Portugal " ; " Goa the 
Golden" ; Birth of Camoens (1524) ; culmination of Portugal's feme ; dis- 
covery of Brazil ; John de Castro, consolidator of the Portuguese Empire in 
the East ; Don Sebastian ; failure of " the universal idea " ; corruption of the 
Lieges; battle of Alcacerquiver (1578); downfall of Portugal in the 
East; Philip II of Spain and the "sixty years captivity" o^ Portugal; 
death of Camoens. 

III. Tuesday, December 9. Life of Camoens (I524-I580). 

CHBONOLOOT. 

1537, enters college at Coirobraj 
1642, Tiaitfl the roral court at Lisbon ; 

1546, euamorod of Catherina d'Athayde : first banishment; 

1547, senf to ()euta (Africa), second banishinent; 

1553, BHila to India in the ship San Benfo^ third banishment; 

155A, sent to China (Macao), rourtb banishment; Catherina dies in Lisbon ; 

1558, returns to India (Goa) ; is shipwrecked off the coast of Cambodia, saving only hit 
poem The Lusiads ; hears of the death of Catherina on his arrival at Goa; 

1567, accompanies Harretb, the governor of Mosambique, to Sofala; is found there in 
great destitution ; 

1569. 1570, returns to Lisbon : presents the MS. of The Lasiads to the king, Don Sebas- 
tian, to whom the poem is dedicated ; 

1572, Editio princeps or The Lusiads ; 

1578, the drama of Alcacerquiver; 

1580. finft tninslation (Castilian) of The Lusiads bj Benito Caldera; death of the poet 
in a hospital at Lisbon. 

IV. Thursday, December 11. Minor Works of Camoens. 

The Bimas and Dramas of Camoens in their relation to the Lusiads, 
comparison of the Bimas of Camoens with those of Petrarch ; the Camoeos 
sonnet compared to that of Boscan and Garcilaso de la V^a, the renovators 
of the sonnet in Spain ; characteristics of Camoens' Canpons, Elegies, and 
Odes; Italian style followed in all these species of yerse; in his dramatic 
works he follows the peculiar style of his country ; exquisite heautj of the 
poems dedicated to Dona Catherina ; extracts. 

V and VI. Tuesday, December 16 ; ITiursday, December 18. 
The Lnsiads. 

The subject of this poem the most memorable acliievement in Portuguese 
history — the discovery of India by Da Gama ; the Lusiads " The Epos of 
Commerce," an epic national picture of Portuguese glory ; machinery and 
action of the poem; the Lusiads the first epopoeia of modem literature; 
chief characteristics of Camoens* poetry ; Camoens compared with Dante, 
Tasso, and Ariosto; the episodes, their strongly marked dramatic interest; 
Camoens' descriptions of nature ; his patriotism ; his powerful personality* 

ThefoUowing episodes are of special interest : 

I. Council of deities on Olympus L 20-40 ; II. InterviewB of Jupiter and 
Venus, ii, 33-43 (Venus appeals to Jupiter on behalf of the Lusiana); HI* 
The Maria-Mission, iii, 101-6, the "lovely Maria" (Queen of Spain) asb 
succor from her father, D. Alfonso IV, King of Portu^l ; *IV. Inex deC»" 
tro, iii, 119-135 (preferred by La Harpe to anything m the Piiradiae Lost of 
Milton) ; V. The Dream of D. Manoel, iv, 66-76 ; VI. The old nuui's to- 
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ate a large body of literature in themselves. Manj of them were 
anted to the soil of the North more than two hundred years ago, 
trittany and Normandy, and represent that common genus of min- 
or folk-song, so frequently found in North Spain, Provence, France, 
lany others, again, are of native growth, illustrating themes of popu- 
ipathy or individual experience in the history of the early settlers. 
!re more than in Canada does this species of literary composition 
serve the important purpose of strengthening a feeling of common 
t and fortifying the national spirit, and in the full consciousness of 
ying power the leaders of this people to-day may well accept the 
sm of old Fletcher : " Give me the making of songs for the people 
are not who makes the laws." 

oint of language the Canadian French is certainly one of the most 
ting topics for a philologian. Here we find that time has stood still, 
illy for the more remote rural districts, and the scholar could easily 
le himself holding intercourse with the subjects of Louis XIV. This 
that we have the unique privilege in this age of steam and travel of 
og in them a form of speech that has scarcely known change for the 
ro centuries. But this idiom is not a dialect of that remote period, and 
^test surprise to a student of language arriving in Canada is to find 
ontrary to the general impression of scholars, the vernacular does not 
ny specific dialectic character, but is the Middle (sixteenth century) 
1 with those natural changes which would be produced by the inti- 
usion into a whole of all the different species of language that were 
illy brought from the mother country. The commonest Habitant 
itands French and the stranger will easily follow him in conversation, 
ed he knows the terms and forms of the old language. The next 
leneral characteristic of this striking type of speech is the colorless 
mity of pronunciation referred to above. Displacement of accent 
lu), the sonant character of final consonants, especially the t in proper 

(Nicolet) ; the imperfect articulation of the r — ^all these are more or 
»ticeable everywhere and are doubtless due to the influence of contact 
he English. The further general syncopation of emutuvij as in ff^ra, 
^nez and the extenfdve application of the "Law of Least Action" in 

contractions, such aa f m* a (a in English father) forje m*en vais are 
)n and make the language, for a short time, rather difiicult to be 
(tood by the uninitiated. 

the Phonetics the most notable deviation from the modem French 
is found in the variety of sound-shading given to one and the same 
ic sign where the Parisian often has but one or at most two species to 
s. This holds true for the vowel, and more particularly for the diph- 
i ; for example, in the oi and eu combinations. In both of these we 
hree distinct nuances of sound, namely, for the former, I, oi ^ ea in 
ih wear, swear ; 2, oi ^ French o6 (moi); 3, oi = the abnormal modem 
b ipo; for the latter, 1, eu^ the ordinary French phonetic equivalent 
lan o) ; 2, eu = simple P>ench u (German it) ; 3, eu=a. sound mid- 
etween these two and which I designate by U. The o, too, gives us 
distinct kinds, viz : 1, a= a in English all] 2, a= a in Englbh /oMer/ 

the common flattened French a. The Norman ar for er {iravarseTf 
tj etc.,) is universal, and the strengthening of i to a most common, e. g., 

(shilUng), BaUe (Billy), etc. 

the consonants the palatalization of the guttural mutes is one of the 
ad most striking peculiarities that a stranger is likely to notice ; for 
)le, trankjille (tranquille), kjeu (queue), vainkjeur (vainqueur), Cf. Vir- 
. kjar (car), gjirl (girl). Again, the interchange of palatalized t and k 
naikji (moiti^), and the substitution of the former for simple guttural 

as in tJurS (cur^)^ or the replacing of simple dental by palatalized 
•al, e. g.f hjuer (tuer). The syncopation of a palatalized dental sonant 
le development afterwards of the palatal vowel into its corresponding 
rowel state is found everywhere, as in Canayen (Canadian). R fre- 
ly undergoes the same vocalization, e. g.j cayottes (carottes), Pros- 
f epenthetical and epithetical elements abound, especially for strong 
iS, as in tsour (sous), tsar {sur), i ri'y a I officiers, I6jart {une voiture ISjart), 
i morphology gives us more interesting examples of Folk-treatment, 

example, the article il = i, iU ^=iz; all adjectives in if are invariable 
femme vif); the numerals ending in a have feminine forms {troisei 
»)/ all new creations of verl)s on English stems are thrown into the 
jugation, e. g.<, in hU-er (beat), screp-er (scrape), slak-er (to slack), 
T (log) = to roll logs together, while in the formative period of 



French those hybrid compounds were distributed between the ^-and /-forms, 
as is seen in modern French gamir {:=. A, 8. vamian); Old French gandir 
(=Goth. vandjan). Among the older inhabitants especially we hear /arioiu, 
fitionSf etc., similar to the custom of verb-usage in rural districts of France. 
For the syntax I will note here only one general characteristic, that is, the 
universal omission of the real negative particle in the combination ne-paSf e. g^ 
fpense pas (for ne penae pas), faime pas, etc. This phenomenon is interesting 
in that it simply carries one degree further the tendency of the claasical 
language to make the Latin pasaus share the burden of negation with its 
legitimate representative ne. The supplementary particle finally comes to 
take the place of the primitive element altogether. Old French words 
and expressions are naturally found everywhere in the greatest abundance 
and original French terms, with special uses peculiar to the Canadians, are 
numerous. Among the latter we may dte eaiUer = 8^ en dormirf butin = 
Norman for " clothes ", mouUler (taking effect for cause) = pleuvoir, poudr-er 
(from poudre) ^ to snow a fine, mealy snow ; emharquer, dSbarqrier, for mcnUerf 
and deaeendre with reference to a vehicle, mouver = " to move household 
eflects," etc., etc. But it is not alone old words and new uses of modem 
terms that meet us here. The special formations in Canadian French are 
very extensive and often serve to show how the classical language was 
probably built up by adding one analytic product to another. From the 
Latin quaai we have the adverb caaimentf and so, too, from the modem 
French preaque {preaaum quod), the Canadian, in generalizing his adverbial 
categories, produces preaquemenl. After the manner of the early creations 
in the language he has no scruple in producing a simple verb venter =z "to 
blow " (used of wind) from the substantive vent and from gena he strikes out 
engenaer in the same mould which hb ancestors used for the production of 
similar verbal parasynthetics with the relational en. 

Following again in the footsteps of the early makers of his language in 
adapting Latin flexions to Gothic and German stems, he says, aidesi lea ehara 
(= to run cars off the main on to the side track of a raiboad), le eheval a 
bolts (^ "the horse bolted"), blaekbaUer, etc., etc It is, however, in the 
province of proper names where we find to-day the most extraordinary phe- 
nomenon, perhaps, in the whole range of creations with which the French 
Canadian has enriched his native tongue. ^We are so accustomed to think 
the supply of material sufficient for the demand in this department of word- 
formation and, therefore, the name-book has been closed, that we can scarcely 
believe the evidence of our senses when we suddenly face a people with whom 
the process of proper-name creation is in full force and of daily occurrence. 
Such is the case in Canada. A single example will suffice to illustrate one 
phase of this procedure. Monsieur Gudrin has two sons named, respectively, 
Charles and Jacques. The former is a special favorite of his father and 
receives the soubriquet lajoie, that is, Charles Gudrin dit La Joie. As said 
Charles grows up he drops entirely the name of his father (Gudrin) and is 
only known as Monsieur Charles La Joie, his brother all the time continu- 
ing to bear the original designation of his father's family. It thus con- 
stantly happens that two persons or two households most closely connected 
in blood relationship have wholly different names, and these new soubriquets 
serve again in their turn for the production of other appellations. 

In the above risumS I have tried to give simply a few salient points along 
the line of investigation which I have followed in collecting material for a 
scientific treatment of the Canadian French language. I hope in a few 
months to begin to publish the results of my work. 



Jlfn Mendea Cohen on " the Cohen CoUectUm of 
Egyptian AniiquitieSf'' and its Coileciorp 
Colonel Mendes I. Cohen, 



[Bead at a meetiog of the UniTereity Archscological Society, NoTember, 1884]. 



In view of the recent transfer to the Johns Hopkins University of 
the collection of Egyptian Antiquities, formed by Colonel Mendes I. 
Cohen, and from which we have a few objects before us to-night, it has been 
thought fitting by the president of the University, that I should present a 
few notes in regard to the collector, and briefly narrate how it came about 
that there should have been gathered here the ancient relics, which for the 
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ANNOUNCEMENTS. 



Appointment of Professob Newcomb. 

At a meeting of the Trustees, October 6, 1884, Professor Simon Newcomb, 
LL. D. (Foreign Member of the Koyal Society, and CcMresponding Member 
of the Institute of France), of Washington, Superintendent of the Ameri- 
can Ephemeris and Nautical Almanac, was invited to succeed Professor 
Sylvester, under the title of Professor of Mathematics and Astronomy in 
the Johns Hopkins University. This appointment he has accepted and 
has already entered upon his duties. Professor Newcomb has been more or 
less associated with the University since its origin. He was one of the first 
to receive the appointment of a Lecturer, he was announced as one of the 
original associate editors of the American Journal of Mathematics, to which 
he has occasionally been a contributor, and he has acted as an Examiner in 
Mathematics. The subjects of his principal scientific memoirs are: — on the 
Secular Variations, etc., of the Asteroids; Investigations of the Motions of 
the Moon ; the Theories of the Planetary Motion ; Tables of Neptune and 
Uranus; etc. 

He has also been a frequent contributor to the magazines on political 
economy and on the progress of science. 

The American Journal of Mathematics begins its seventh volume with 
Professor Newcomb as Editor, and Associate Professor Craig, as Associate 
Editor. _^____ 

HoNORAKY Hopkins Scholabshifs. 

The Trustees, on the recommendation of the Board of Collegiate Advisers, 
who superintended the examination, conferred, on October 6, Honorary Hop- 
kins Scholarships on the following undergraduate and matriculated students : 

Edwabd Cabey Appuexjabth, of Baltimore, 
Jay Cxbab, Guooenheimeb, of Baltimore, 
Theodobe Hough, of Virginia, 
John Hanson Thomas McPhebson, of Baltimore, 
Edwabd Lucas White, of Baltimore. 



Gbaduate Scholabshifs. 

The following appointments to Graduate Scholarships which were made 
by the Trustees, on the nomination of the Academic Council, June 2, 1884^ 
have not hitherto been publicly announced : — 

WHiLiAM S. Bayley, Geobge T. Kemp, ^ 

David Babcbopt, Gonzalez Lodge, 

Albebt E. Egge, Moses Slaughteb. 
William L. Glenn, 

The following were appointed by the Trustees on October 6, 1884 : — 

Davis R. Dewey, Chablbs B. Wbight. 



Fellowships. 

Gustav Bissing, a. B., has resigned his Fellowship in Mathematics, to 
accept a position as one of the examiners in the U. S. Patent Office, 
Washington. 

Albebt H. Tolman, a. B., has resigned his Fellowship in English, to 
accept the position of Professor of English Literature and Bhetoric in 
Bipon College, Wisconsin. 

James R. Duggan, Ph. D., has resigned his Fellowship in Chemistry, 
in order to be free to engage in certain chemical work not quite compatible 
with his duties as a Fellow. 

The vacant fellowship in Philosophy was assigned by the Trustees, Octo- 
ber 6, at the recommendation of the Academic Council, to William 
NoYES, Jb., a. B., Harvard, 1881. 



Note as to Tuition fob Special Coubses in Histoby, Etc. 

The Trustees have decided : — 

That the fee for the two courses in the "History of Politics" and "Finance 
and Taxation " be $20 per annum for both ; and for any other undergraduate 
courses in the Historical Group which occupy five hours weekly, $20 per 
annum; 

That a fee of $20 be expected from those who join the Seminary only ; 

That these fees be payable in advance, $10 per half-year. 



CouBSE of Lectubes to Gbaduate Students. 

The second annual course of Educational Lectubes by various members 
of the Faculty was begun with a lecture by President Oilman on Academic 
Degrees, on Saturday, November 15, at 10 a. m., in Hopkins Hall. A second 
lecture was given by Professor Hall on Student Life, on November 22. 

This course will comprise about twelve lectures and, like that of last year, 
is designed only for graduate students, who are invited to attend. Special 
registration in a book provided at the office, and special cards of admission 
are requisite. 

Lectures have been promised by the following persons, on the subjects 
named, — the dates to be fixed hereafter. 

S. Newcomb. Mathematics and education. 

J. Bendel Habbis. On the study of ancient MSS. 

W. K. Bbooks. The zoological significance of education. 

M. Wabben. Application of the hbtorical method to the study of Latin. 

R. T. Ely. Educational value of political economy. 

M. Bloomfield. Method of comparative philology as pursued to-day. 

E. M. Habtwell. Physical training in American colleges. 

A. M. Elliott. Methods in the study of modem languages. 

W. E. Stoby. Methods of teaching arithmetic. 

T. Cbaio. Mathematical teaching in France. 



FOBMATION OF A ShAKESPEABE CiBCLE. 

In order to encourage the study of Shakespeare in this University, during 
the current year, among all the students, in science as well as in literature, 
a Shakesfeabe Cibcle has been fora>ed under the general guidance of 
Dr. Browne and Dr. Wood. The members of the Circle will receive special 
aid and encouragement in this study. They will have the privilege of 
attending not only Mr. Corson's lectures, but also other less formal con- 
ferences and meetings, in which various Shakespeare scholars will take part 

All members of the University who wish to join this Circle, may inscribe 
their names in a book at the Kegistrar's office and receive a card of mem- 
bership. 

The first meeting was held Monday, November 24, when the plan of the 
winter's work was made Jmown, and hints were given in respect to good 
methods of study, adapted to the members of the Circle. 



FOBMATION OF AN ArT CiBCLE. 

Under the auspices of the Archaeological Society of the Johns Hopkins 
University, it is proposed to form an Abt Cibcle to develop an interest in 
Art and Archaeology. All students, those of the scientific and literary, as 
well as those of the historical, philosophical and classical classes are invited 
to join. 

On entering their names in the book kept for the purpose at the B^gis- 
trar^s office, they will receive the card of membership. 

The Circle will hold frequent meetings at 106 West Monument street, 
under the direction of members of the Archieological Society, either for the 
informal study of works of art on exhibition, or for the considerattion of 
some interesting art-topic. 

The members of the Circle will have the right to attend the art loan 
exhibitions during the term, as well as the meetings of the Univenit/ 
Archaeological Society. 

Notice of the Matbiculaxes' Lttebabt Societt. 

Under the auspices of the Matriculate Society of the University, a Lit- 
EBABY Society was organized last year, which had for its object the 
promotion of literary exercises of all kinds. The society was organiied by 
matriculates, but its membership already includes a number of graduate 
students. The Society's Committee asks the cooperation and aid of &U 
students to make successful the efforts of the society during this, its second 
year of existence; and for that purpose requests their presence, when p<** 
sible, and contributions to the exercises of the society. Essays, addresKS^ 
and the like are desired, and in the regular debates any persons present VK 
requested to take part. 
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found themselves enabled to effect its transfer to the University. Here it 
finds a permanent abiding place, and whilst as the '' Cohen Collection " it 
serves as a memento of the taste and zeal of an untiring traveller, it becomes 
an ornament to the Institution which now possesses it, and will prove we 
tmst an invaluable aid to the student of Egyptian History and Art. 



n! 
(n— ifc)/*/ 



On the Number of Substitutions of n Letters which 
leave k Letters Unaltered. By W. P. Durfbb. 

[Abslnct of a paper read at the May meeting of the Unirersltj Mathematical Sodetj]. 

Denote this number by In, n — A;]. If we leave any k specified letters 
unaltered the number of substitutions satisfying the condition will evidently 

be [n — kfn — k"], and since these k letters may be chosen in 

different ways we have 

Now [my m], which is the number of permutations of m letters in which 

no letter occupies its original place, is known to be equal to m/ 2 ( — )"— , 
We have then 

From this we easily deduce the formula of recursion, 

[n,n-q=(^+l)[n,n-(A:+l)] + (--)n-fc ^^J*^^^^^^ . 

From lnyn'] = n/'' ^''C— )»-7 



we obtain the formula 

[n,n]=:n[n-l,n-l] + (-!)» 
which readily reduces to 

[n.7i]=(n — 1)| [n — l,n — l] + [n — 2,n — 2]}. 



A Note on the Divisibility of Numbers. By W. P. 

DURFEB. 

[Abstract of a paper read at the Maj meeting of the University Mathematical Society]. 

Let Oy = y (y = 1, 2 . . . p — 1) where p is a prime number. If we denote 
the simple symmetric functions by «i, «2, . . . , «p— i, we have from 
xP-i — 1^0 (mod.p). 
«i^»2^«3^»»»^«i» — 1 + 1^0 (mod. p). 

Consider the symmetric function 2<*T* ap.,, a** where ai, 02 . . . a* is the 
the n^ partition of n (the order of the function) in natural order. 

Ifn<p — 12^0 (mod. p) since 2 =/ (<i »2 . . . »i»). 

If, however, n = p— 1 

2 ^ term in«j,-_i^ — cosp.i (mod. p). 

But by the theorem of symmetry (Betti. Tortilini, 1858), co <^.i in the 

value of 2 ^ equal to the coefficient of the corresponding function of the 

•"s in the value 2 ^~ ^ or say oj, _ 1. If ^i of the a's are equal to I, A^of 

them to 2, etc, this function of the s's la 81^ 82^' " 8^^ and we shall have 

2= — co(«ii«j2_.,^ir) in the value of ffp- 1 

Dr. Franklin has pointed out to me that the same result may be reached, 
without using the theorem of symmetry, by considering 2 =/(*^8). 



CORRESPONDENCE AND NOTES. 



Hermas and Theodotion ; a commanication from Professor 
Hon with regard to an emendation of the text of Herman. 

The note on the Angelology of Ilermas printed by Professor Rendel 
Harris in the Johns Hopkins University Circular for April contains a dis- 
covery of considerable interest in itself, and further noteworthy as having 
at once enabled the discoverer to find a satisfactory answer to an old riddle. 
There cannot be a doubt that he is right in tracing back the language of Her- 
mas in Vis., iv, 2-4, to Daniel, vi, 22 ; and it is hardly less certain, I think, 
that he has given the true explanation of O^yp/, the mysterious name of the 
angel sent to protect Hermas, by reading it as 2eyp/ taken as a derivative from 
tigar, the verb employed in that verse for the shutting of the lions' mouths. 

The best known repositories of Jewish Angelology do not appear to con- 
tain the name of Segri: but Sigron (|nJD) is recorded by Levy-Fleischer (p. 
478) from the Talmudic Tract Sanhedrin as an accessory name of Gabriel, 
given him '' because, if he shuts the doors of heaven, no one can open them.*' 
The designation would seem to belong more naturally in the first instance 
to some such high function as this than to the shutting of lions' mouths 
— an office not to be confounded with the general charge of lions or other 
beasts, said to have been appropriated to different angels : and the occur- 
rence of Gabriel's name in Dan. viii, 16 : ix, 21 may easily have been taken 
as determining the identity of the angel of vi, 22. By what channel the 
Hebrew application of an obscure name belonging to Jewish tradition came 
to be accepted, though apparently misunderstood, by the Boman Hermas is 
a question easier to ask than to answer. 

My chief purpose however in writing this supplementary note, which is 
sent by Professor Rendel Harris's request, is to point out that his discovery 
may have an important bearing on the disputed question of the Shepherd's 
date. The language of Hermas follows not the true Septuagint version of 
Daniel, but that of Theodotion, which superseded it in the course of the 
second century. The Septuagint drops the angel altogether ; and in v, 22 
has merely akarndv fie 6 6edc aird rCtv TieivruVj while it transfers the shutting 
of the lions' mouths to v. 18 by the insertion of an interpolated clause end- 
ing iivkiikeufev ra ardfiaTa rdv Xedvruv Kal ov naprp^dx^-ffffav r^ Aavi^X, This 
clause, shortened in the opening words, was retained by Theodotion, with 
iicXiiaev (according to the best MSS.) substituted for diriKXeiaev ; but he cor- 



rected V. 22 by the Aramaic text reading 6 OeS^ fiov hnkarsiXxv rbv hyytXov 
avTov Kol ivi<ppa^ev rd 'ffrdfiara t«v Xe6vTuv mu ovk IXvfidvavrd fie. Now Her- 
mas has retained not only the angel, but the two characteristic Greek verbs, 
for he writes 6 icbpioc airkamXev rhv hyyehiv avrov . . . koX kvt^pa^iv rh ardfia 
avTov iva fiij ae Xvfi&vy, 

It follows that Hermas cannot be earlier than Theodotion. To discuss 
the other evidence for the date of cither Hermas or Theodotion would be 
beyond my present purpose. 

CAVBaiDGB, Enolutd, Julj 8, 1884. F* J* A. HOBT. 



Icaria : a Chapter in the History of Communism. Bj 
Albert Shaw, Ph.D., late Follow in the Johns Hopkins Uni- 
versitj. (New York and London, G. P. Patnam's Sons, 1884, 
pp. 219, 16"»^) 

This volume, which was accepted by the Johns Hopkins University as 
a thesis for the doctor's degree, is an attempt to present a careful history of 
a single communistic experiment. The author has felt that the most com- 
mon defect of social and political science Lb the tendency to generalize 
too hastily ; and he here offers us a study of communism in the concrete as 
found in Icaria. "I have endeavored," says Dr. Shaw, "to explain its 
origin, to follow the external facts of its checkered and generally unfortunate 
career, to picture its inner life as a miniature social and political organ- 
ism, to show what are in actual experience the difficulties which a com- 
munistic society encounters, and to show by a series of pen-portraits what 
manner of men the enterprise has enlisted." The romantic and instructive 
history of Icaria is contained in eleven chapters, entitled : Etienne Gabet, 
the Founder of Icaria ; Colonization in Texas; Communist Life at Nauvoo; 
the Cheltenham Episode; Pioneer Life in Iowa; The Sons versus the 
Fathers; Reorganization, — "The New Icarian Conmiunity;" "La Jeune 
Icarie ; " in California—" Icaria Speranza ; " " Personal Sketches ; " " Some 
Kindred Social Experiments." An appendix contains a reprint of original 
documents, relating to the history of Icaria. B. T. E. 
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PROCEEDINGS OF SOCIETIES. 



Ifovmnber 5.—Fift7-ninth regular m«eting. Profenor Martin in the chair. Fifty-one 

persons present. 
Officers wore eieeted for the ensuing year as follows : 

Professor Martin, President; Professor Rowland, Vice-President; Dr. E. H. Keiser, 
Secretary; Committee on Papers, Professor Martin, Dr. Franklin, Mr. G. A. 
Liebig, Jr., Dr. Keiser, Dr. Brooks, and Mr. W. Noyes. 
Papers read : 

On Sir William Thomson's models to illustrate the theory of light, by H. A. Bowulnd. 

On a New Theory of Variation, by W. K. Brooks. (Abstra^ onp, 14). 

Becent Experiments on the Sense of Rhythm, by G. S. Hall. 

t^Uoioffieal AasoeiaHonm * 

October 10. Fifty-sixth regular meeting. Professor Gildersleeye in the chair. Thirty- 
two members present. 

Papers read : 
On a Philological Expedition to Canada, by A. M. Elliott. (Abttraet on p. 20). 
On the Meaning of Baalim and Ashtaroth in the Old Testament, by A. L. FBOTHnfO- 
HAM , Jr. 

November 7.— Fifty-seventh regular meeting. Professor GildersleeTe in the chair. 

Thirty-nine members present. 
Papers read : 

On Petrarca's relations to the UniTersitles of his time, by A. Embbsoh. 

Two Etymological Notes, by M. Bloom firld. 

Some Account of Belock's Speculation on the Financial History of Athens, by C. D. 
Morris. 

On Weil's View of the Origin of the Word " Poet," by B. L. Gildkbslexyb. 

Historical and i'oiUieal Meience A»»oeiationm 

October 3. — Dr. 11. B. Adams in the chair. 
Pullman, a Social Study, by R. T. Ely. (7b be published in Harper't Monthly.) 
The American Historical Association, by H. B. Adams. 

October 10.— Dr. H. B. Adams in the chair. 
Pennsylvania State Finance and Taxation, by T. K. Wobthinoton. 
Sources of information for the study of Slavery, by Gbnbbal William Bibmet. 

October 17.— Dr. H. B. Adams in the chair. 
The House of Representatives, Revenue and Supply, by Woodbow Wilsobt. 
Review of Shaw's " Icaria," by D. R. Dbwby. 

October 24.— Dr. H. B. Adams in the chair. 
Review of the seventh volume of the U. S. Census on ''Valuation," by John C. Rosb. 

(Abstract publUhed in The Nation, October 30, 1884). 
The Progress of Ci?il Service Reform in the United States, by H. B. Adams. 

October 31. — Dr. H. B. Adams in the chair. 
Land Laws of Mining Districts, by Charles Howard Shinn. (PtAlishod in full in 

the '^HUtorical Studies," Second Series, XU, December, 1884). 
The Government and Civil Service of Cliina, by Db. McCabtht, for many years a 

resident in China. 

November 7. — Dr. H. B. Adams in the chair. 
History of Witchcraft in Connecticut, by C. H. Levbbmobe. 
The House of Lords, by £. R. L. Gould. 

Nonember 14. — Dr. H. B. Adams in the chair. 
City Government in Baltimore, by John C. Rose. 
The proposed Revision of the City Charter of Boston, by H. B. Adams. 

Arehceologleal Society. 

On November 19, the Archieological Society of the University held its opening meet- 
ing at lOG W. Monument street, where the rooms of the Society are now ^tablished. 

Mb. M. Cohen road a paper on Col. M. I. Cohen, who made the valuable collection 
of Egyptian antiquities recently acquired by the University. (See p. 21.) 

A communication was made by Professor IIaupt on some remarkable early Chaldean 
antiquities lately purchased by Prof. A. Marquand, of Princeton. 

Dr. Fbothinguam spoke on some Arabian and other antiquities belonging to the 
same collection. 

Db. Emerson called the attention of the Society to some interesting late works on 
the history of Greek Art. 

Prop. Harris presented the photograph of the first lines of the "Teaching of the 
Twelve Apostles," proving it to bo in the same hand as the preceding part of the MS. 

On Saturday, November 22, there was opened at 106 Monument street, under the direc- 
tion of the Archeeological Society, an exhibition of original drawings, in red chalk, 
pen and ink, water culors and pencil, by old Italian masters, loaned from the collec- 
tion of A. L. Frothingham, which was purchased by him in 1870 from the heirs of 
Prof. Angelini, of the Academy of Fine Arts of Bologna. 

There are 85 drawings, of which 52 are by masters of the School of Bologna, extending 
over the period from Prospero Fontana (1512-lo97), the precursor of the Caracci, 
who were the regenerators of the School, down to Gaetano Gandolfi (1734-1802), the 
last of the imitators of the Caracci. Besides the Caracci (Lodovico, Agostino and 
Annibalo), it includes good examples of Guide Reui, Guercino, Franceschini, and 
Donate Creti. 

The Roman School is represented by 14 examples, including Sodoma of Sienna 
(1479-1554), Pellegrino Tlbaldi, the imlUtor of Michel Angelo, and the SchoUrs of 



i Raphael, Polidoro da Caravaggio and Julio Romano : from Naples Is a pen drawing 

' by Josef Ril>era, '* II Spagnoletto." 

Of the schools of North Italy are notable drawings by Leonardo da Vinci of Milan 
(1452-1519), Correggio of Parma (1494-1534), Andrea Mantegna of Padua (1430-1506), 
Giorgione of Venice (1478-1511). There is an interesting example of Uenricus 
Goltzius (1558-1617), who, though not a native, studied in Italy and was a true 
child of the Italian Renaissance. 
A number of fragments of Roman and Pompeian sculptures from the same collection 
were also on exhibition. They form a part of some acquired in 1871 at Rome at the 
sale of the remnant of the famoua collection of the Marquis Gampana. Most of 
the pieces are fhigments of sarcophagi belonging to the second and third centuriea 
after Christ. Some are heads which adorned the comers of the lids, some are nar- 
row reliefs from the frt>nt of these lids, while the greater portion belonged to the lower 
part of the sarcophagus. 

MetaphpHeal Club, 

November 18.— Thirty-ninth regular meeting. Professor Hall in the chair. Nlneteea 

members present. 
It was decided to discontinue the existing Metaphysical Club and after proceeding ten- 
tatively for a few meetings, to effect an organiaation which shall better aatiafy the 
needs of those interested in this department. 
Reports of readings were made : 
On Fred. Kapp's Grundriss einer Philosophie der Technik and on dn Prel's Fhiloao- 

phie der Mystik, by G. S. Morris. 
On "The Magnet" a fourteenth century manuscript of Petros Peregrinna, bj C, S. 

Peircb. 
On a series of Books on Ultra-Longevity, by J. Jastrow. 

On Meynert's Psychiatric, Radestock's Genie u. Wahnsinn, and Sully's Flsychology, 
by G. S. Hall. 
A discussion on psychical research dosed the meeting. 

BiUttma§e NaturailHs' £Uld Club. 

October 15.— Dr. Williams in the chair. Thirteen members present. 
The following officers were elected for the year : 
President, Dr. G. H. Williams; Secretary, Dr. W. H. Howell ; Chairman of ZoSlogieal 

section, Mr. Lugger; Chairman of Botanical section, Mr. Donaldson; CSudrman of 

Geological section. Dr. Williams. 

October 16.— Special meeting. Dr. Williams in the chair. Twenty-three membezi 
present. 
The new map of the region surrounding Baltimore published under the ansplees of 
the Field Club, was exhibited and addresses in reference to it made by Prealdent 
Oilman, Dr. G. H. Williams, Mr. Uhler, Dr. B. W. Barton and Mr. G. L. Smith. 

November 19.— Regular monthly meeting. Dr. G. H. Williams in the chair. Twentj 

members present. 

Mr. Nelson read a note on the bark louse parasitic on the beech. 

This louse is usuallv known as a coccus, but is probably an aphis. It has a peculiar 
brush-like appendage consisting of thin fragile white threads. These are compoaed 
of a substance allied to the wax secreted by bees and are a cellular secretion of 
epidermal glands, which in this insect are especially abundant on the dorsal side 
of the last four abdominal segments. In the coccus on the alder the secretion coven 
the whole of the back of the abdomen. The function of the secretion as far as 
known, is to keep the insect dry and warm. It is lost with the last moult and left 
clinKin;; to the branches of the tree. No ant has been found near the colonies of 
the beech coccus. Neither oviparous females nor males were found in the beech 
coccus, but only winged viviparous females. 

Mr. Donaldson of the Botanical section made a report of the field work for ihe past 
mouth and gave the plan of work to be adopted during the present year. 

Mr. McMurricii addressed the club on the methods of collecting and studying para- 
sitic fungi, describing the methods to be followed in tearing out, macerating and 
cutting sections of specimens, and the method of innoculation experiments. 

Mb. C. S. Palsieb reported the mineralogical work of the Geol<^cal section of the 

Field aub. 

Brown tourmaline in good crystals and tremolite in fibrous masses had been recently 
found in the crystalline limestone of Texas, Balto. Co. The anthophyllit^like 
mineral occurring; at the Mt. Wasliington copper mine had been chemically ezsm- 
ined by Messrs. Palmer and Kastle, who found that it agreed with anthophyllits 
incontaining no lime,alth(>ugh a very considerableamountof alumina was preseot. 
The optical properties of this mineral, as determined by Dr. Williams, are tfaoM 
of the monoclinic system ; it appears therefore to be what Des Cloizeaux has called 
amphibole-anthophyllite. 



American Institute of ArehcBology, Baltimore Branch* 

A meeting of the Baltimore Branch of the Archaeological Institute of America, vai 
held November 17, at 106 W. Monument Street. By grouping around Baltimore the 
members of several States besides Maryland, a total membership of about fifty was reacbsd, 
which entitled the branch to be represented by two members at the General CooaeO of 
the Institute. 

It was decided that Mr. McCoy's gift to the society of one hundred dollars should be 
given in the form of a life-membership in the Institute to whomever, being a resident In 
Baltimore, should present an nrchcDologlcal dissertation judged worthy of the prise. Fit>- 
fessors Gildersleeve, Warren and Elliott were appointed a committee to arrange the detail* 
of the above proposal. Finally the secretaries, Drs. Emerson and Frothingham* wtrt 
chosen members of the Council, which met in New York on November 20. 
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STANDING ANNOUNCEMENTS. 



JOHNS HOPKINS UNIVERSITY. 
Opened for Initmetioii in 1876. 

The Johns Hopkins University was founded 
by the munificence of a citizen of Baltimore, 
Johns Hopkins, who bequeathed the most of his 
largo estate for the establishment of a Univer- 
•ity and a Hospital. It was intended that these 
institutions should cooperate in the promotion of 
medical education^ The Hospital buildings are 
approaching completion. 

The foundation of the University is a capital, 
in land and stocks, estimated in value at more 
than $8,000,000; the capiUl of the Hospital is 
not less in amount. 

The University was incorporated under the laws 
of the State of Maryland, August 24, 1867. 
Power to confer degrees was granted by the 
Legislature in 1876. 

: Suitable buildings have been provided in Bal- 
timore at the corner of Howard and Little Ross 
Sts., and are furnished with the necessary appa- 
ratus and books. 

Academic Statp, 1884-5. 

Danxkl C. QUMA.V, LL. D., Pruideni qf the UniverHtff. 

J. J. Sylvester, v. r. s., d. c l., Pro/euor {Bmerihu) </ 
Maihemalics, 

Basil L. Gilderslbkvk, ph. d., lx» d., Pntfeuor of Oreek. 

Q. Stanley Uall, ph. d., Pro/estor of Psychology and Peda- 
gogies. 

Paul Haupt, ph. d., Pn^etnr of the Shemliie Languages. 

H. Nbwkll Mabtiv, dr.8C., a. m., Professor qf Biology and 
Director of the Biological Lalnratory, 

Chablbs D. Mobbis, a.ii., QMegiaU Professor qf LaHn and 
Greek, 

SlMOX Nrwcomb, ll. d., Professor qf Mathematics and As-^ 
tronomy, 

Irjl Rkmsbic, m . D., PH. D., Pn^essw of Chemistry and Direc- 
tor of the (^emicat Laboratory. 

HxMBY A. Rowland, ph. d., Professor qf Physics and Direc- 
tor of the Physical Laboratory. 

William H. Weloh, m.d., Professor qfPatholopy, 

John S. Billinqs, m. d., Lecturer on Hygiene. 

Hiram Cor<k>n, a. m , ll. d., Lecturer on English Literahtrt. 

Edmund Gossb, Lecturer on English Liierature. 

Gkoboe S. Morbis, A.M., PH.D., Lecturer on the Hilary qf 
Philosophy. 

LAONCK Rabillon, bach, fts LETT., Lcclurer on Fktnch Lii- 
erature. 

William Thomson, ll. d., lecturer on 3folecular Dynamics. 

Hbbbkbt B. Adams, ph. o., Associate Professor of History. 

Maueick Blooupirld, ph. d., Axxociatf Prqfessor of Sanskrit. 

William K. Brooks, ph. d., Associate Professor of Morphol- 
ogy and Director of the Chesapeake Zfdiogical Laboratory. 

Thomas CifAio, ph. d., Associate Prqfessor qf Applied Mathe- 
matics. 

A. Mabsiiall Elliott, a. m., Associate Professor qf Romance 
Languages. 

J. Rendrl Harris, a. m., Associate Prqfessor qf New Testa- 
ment Greek and Palaeography. 

Harmon M. Morse, ph. i*., Assccia'e Professor qf Oiemistry 
and Sab-lHrector of the Chemical Laboratory. 

William E. Story, ph. d., Associate Professor of Mathematics. 

Minton Wamrkn, ph. d.. Associate Professor of Latin. 

William Hand Browne, m. d., Librarian and Associate in 
English. 

William T, Councilman, m d.. Associate in Pathology. 

Richard T. Ely, ph. d.. Associate in Political Economy, 

Fabian Franklin, ph. d.. Associate in Mathematics. 

Edward M. Uartwkll, m. d., ph. d., Associate in Physical 
Training and JHrecior of the Oymncuiuifi. 

J. Franklin Jamrson, pii.d., Associate in History, 

Arthur L. Kimball, ph. h.. Associate in Physics. 

Philip R. Uiilkr, Associate in Natural Hixtory. 

Oborok H. Williams, ph. d.. Associate in Mineralogy, 

Henry Wood, ph. d.. Associate in German. 

Charles F. Raddatz. Examiner in German. 

Hugh Nrwkll. Instructor in Drawing. 

Edward H. Spikkkb, ph. d., Instrurtor in iMtin and Greek. 
. Henry A. Todd, a. b., lustntctor in Romance Languages. 

Charles L. Woodwortii.Jr., Instructor in Elocution. 

Alpbed Emerson, rii. d., Instructor in Oa.isieal Archoeology. 

Oeorok Hem PL, a. b., Assistant in German. 

William H. IIowkll. ph. n.. Assistant in Biology. 

Edwabd H. Keisrr, ph. d.. Assistant in Chemistry. 

Charles A. Pkkkins. ph. d.. Assistant in Physics. 

Otto Lugger, Curator of the Btologieal Museum 
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PLAN OF THE CIRCULARS. 

The Johns Hopkins University Circulars are 
published at convenient intervals during the 
academic year for the purpose of communicating 
intelligence to the various members of the Univer- 
sity in respect to work which is here in progress, 
as well as for the purpose of promulgating offi- 
cial announcements from the governing and 
teaching bodies. During the current academic 
year, successive circulars may be expected in the 
months of November, December, January, Feb- 
ruary, March, April, May, and June, to be fol- 
lowed at the close of the year by an index. 

Although these circulars are designed for the 
members of the University, they have frequently 
been called for by institutions and libraries at a 
distance, and also by individuals who are inter- 
ested in the literary and scientific activity of 
this University. Suls^riptions and exchanges 
are therefore received. 

TERMS OF SUBSCRIPTION. 

For the current year, 1884-6, $1. 

For the year 1888-4, (140 pp. in cloth covers), 
$1.50. 

For the year 1882-8, (166 pp. in cloth covers), 
$8. 

For the years 1880-2, (260 pp. in cloth covers), 
$5. 

Subscribers to the Circulars will also receive the 
Annual Register and Report of the University. 

All subscriptions should be addressed to the 
" Publication Agency of the Johns Hopkins 
University." 

Communications for the Circulars should be 
sent in prior to the first day of the month in which 
they are expected to appear. 

PUBLIC LECTURES. 

Kotice in Batpeot to the Admission of the Pnblic. 
In answer to inquiries, and in correction of 
some current misapprehensions, the following 
statements are made in respect to the public 
lectures given in the Johns Hopkins University. 

These courses are academic lectures, designed 
primarily for the members of the University, and 
supplementary to the regular class-room work of 
the students. 

As the members of the University rarely re- 
quire the entire room, the Trustees have taken 
great pleasure in invitins^ other persons, not con- 
nected with the University, to attend. 

As these lectures are not intended for popular 
entertainment, but for the instruction of students, 
those persons first receive tickets, in most cases, 
who are known to be especially interested in a 
particular course, — ladies as w6ll as g^tlemen. 

There is no general course ticket issued. Applica- 
tions should state specifically the course for which 
tickets are desired. Programmes and other cur- 
rent information pertinent to university work may 
be found in the University (XrcularSy sent to sub- 
scribers on the payment of one dollar per annum, 
by the Publication Agency of the University. 

The usage of giving personal notification has 
been discontinued, and those therefore who are 
interested in such announcements should hereafter 
consult the Circulars. 

It will save much delay if applications for 
tickets and inquiries on these and other routine 
matters are addressed not to individuals but to the 
Johns Hopkins Univebsity, by postal carrf, and 
answers will be promptly retumecl by mail. Per- 
sonal applications consume time needlessly. 

9^ The lectures begin at 5 o'clock punctually. 
The doors of the hall are opened at fifteen minutes 
before 5, and the lectures do not exceed an hour in 
the delivery. 



PUBLICATIONS ISSUED UNDER THE 
AUSPICES OF THE UNIVERSITY. 

I. Amerioan Journal of Mathematlea. 

The publication of this journal commenced in 

1878, under the editorial direction of Professor 
Sylvester, and is now conducted by Professor 
.Simon Newcomb as Editor, and Dr. T. Craig at 
Associate Editor. Six volumes of about 400 pages 
each have been issued, and the seventh Is in prog- 
ress. It appears quarterly, in the quarto form. 
Subscription $6 per year. Single numbers $1.60. 

II. Amerioan Chennioai Journal. 

This journal was commenced in 1879, with 
Professor Remsen as editor. Five Tolumes of 
about 460 pages each have been issued, and the 
sixth is in progress. It appears bi-roonthly. 
Subscription fS'per year. Single numbers 60 cts. 

ill. Annerioan Journal of Philology. 

The publication of this journal commenced 
in 18F0. under the editorial direction of Professor 
Gildersleeve. Four volumes of about 670 pages 
each have been issued, and the fifth it in pro- 
gress. It appears four times yearly. Subscrip- 
tion $8 per volume. Single numbers $1.00. 

IV. Studies fronn the Biological 

Laboratory. 

[Including the Chesapeake Zoological Lah o re U or y .l 
The publication of these papers commenced in 

1879, under the direction of Professor Martin, 
with the assistance of Dr. W. K. Brooks. Two 
volumes of about 600 pages, octavo, and 40 platee 
each, have been issued, and the third it in progress. 

V. Studies In HIstorioal and Political 

Science. 

The publication of these papers was begun in 
1882, under the editorial direction of Dr. H. B. 
Adams. A first series of 470 pages and a second 
of 630 pages are now completed and a third sex its 
is in progress. Subscription $8 per volume. 

The following publications are also issued by 
the University : 

The Ukiyersitt Circulars. SubscriptioD 
$1 per year. 

The Annual Report presented by the Presi- 
dent to the Board of Trustees reviewing the ope- 
rations of the University during the past acaderoie 
year. 

The Annual Register giving the list of ofli- 
cers and students and stating the regulations of 
the University. Publiched at the dote of tba 
academic year. 

The University Circulars, Annual Report, tnd 
Annual Kegister will be sent by mail for ona 
dollar per annum. 

All communications in respect to these publi- 
cations should be addressed to the ** Publication 
Agency of the Johns Hopkins University," Bal- 
timore, Maryland. 



In addition to the serials above named, t fa^ 
copies are for sale of the pap^Frs named below: 

Studies in Logic. By members of the Johni 
Hopkins University. C. S. Peirce, Bditor. (Boif 
ton : Little, Brown & Co.) 1888. 123 pp., 12o. 
$2. 

The Dkvelopmknt and Profagation qf thi 
Oyster in Maryland By W. K. Brooks. ISW* 
198 pp., 4o. 18 plates and 8 maps, $5. 

On the Mechanical Equivalent of Hkat. 
By H. A. Rowland. 1880. 127 pp., 8o. $1.W| 

New Tkstament Auto<)r<iphs. By J. Bendel 
Harris. 1882. 64 pp., 8o. 4 plates. Wcrtit* 

Sir William Thomson's Lectures ok ^^ 
LECULAR Dynamics. Delivered at the Jobni 
Hopkins University in October, 1884. Repro- 
duced from stenographic notes by the ptpj'*' 
graph plate proccM. 870 pp., 4to. $5«00. 
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The officers for the current term are the following: President: Theo. 
Hough. Vice-Pretident : A. L. Lamb. Secretary : II. M. Brune. Executive 
Cknnmittee: Langdon Williams, Chairman; C. E. Coates, Theo. Hough, H. 
O. Thompson, Allan C. Woods. 

The meetings are held at the rooms of the Matriculate Society, 111 W. 
Monument street, at 8 p. m., on alternate Mondays. 



Loan Exhibition op Drawings, etc. 

By the liberality of A. L. Frothingham, Esq., a large number of original 
drawings by early Italian masters, chiefly of Bologna, and some interesting 
marble fragments, bought from the Campana collection, were placed on 
exhibition in the rooms at 106 Monument street. Some other interesting 
archaeological relics have also been exhibited in the same house. This will 
be followed by periodical exhibitions of engravings, photographs and 
antiquities. The arrangements are under the auspices of the Archseological 
Society of the University. (See p.2S of this Circular). The rooms are open 
Saturdays from 2 p. m., till dark. 



The autumn meeting of the American Oriental Society (Prof. W. D. 
Whitney, President; Prof. C. R. Lanman, Secretary), was held in Hopkins 
Hall, Wednesday and Thursday, October 29, 30. 

The annual session of the American Academy of Medicine (Dr. Benjamin 
Lee, President) was held in Hopkins Hall, Tuesday and Wednesday, Octo- 
ber 28, 29. 

The graduate students and their friends were invited to a reception in the 
Biological Laboratory, Monday evening, December 1, 1884. ^ 



Note Respecting the Excursion Map of Baltimore, Published by 

THE Johns Hopkins University. 

This map of Baltimore and its vicinity is intended primarily for the oon- 
venience of members of the Johns Hopkins University Field Club and stlch 
other students as may be desirous of investigating the natural history or 
exploring the natural beauties of this neighborhood. It is hoped that it 
will also prove a useful guide to other citizens of Baltimore whose walks or 
drives may lead them into the adjoining countiy. 

The map is not to be regarded as complete or tinal in any respect, but only 
as the first step toward the attainment of a really good representation of the 
region. In the preparation of this first edition there has been no fresh sur- 
vey ; only the data already published have been compiled. These materials 
are more or less defective or inaccurate, and it is earnestly requested that 
all persons using the map, whether members of the University or not, make 
suggestions as to its improvement. It is proposed to publish new editions 
from time to time, upon which it is very desirable to embody all available 
new information or corrections concerning roads, paths, accurately deter- 
mined elevations, important local names, etc., etc. Such information, as 
well as suggestions relative to the improvement of the general character of 
the map, are therefore solicited and may be sent in writing, with a signa- 
ture, to the Field Club, at the office of the Johns Hopkins University. 

For the purpose of additional convenience in its use the map has been 
ruled into squares of one mile each, the lines being lettered at the top and 
bottom and numbered at the sides for easy reference. Time tables of such 
lines of street cars as run from the city for a considerable distance into the 
country may be found in the Baltimore Directory. 

A few copies of the map are for sale at Messrs. Cushings & Bailey, Messrs. 
J. Murphy & Co., and at the University. Price, $1.00. 



SIR WM, THOMSON'S LECTURES AT THE JOHNS HOPKINS UNIVERSITY. 



Announcement of Publication. 

By invitation of the Johns Hopkins University, Sir Welliam Thomson, 
LL. D., F. R S. L. and E., Professor of Natural Philosophy in the University 
of Glasgow, Scotland, gave a course of eighteen lectures, on Molecular 
Dynamics, before the physicists of the University, in October, 1884. 

Stenographic notes were taken by Mr. A. S. Hathaway, B. S., Cornell 
University, lately a Mathematical Fellow of the Johns Hopkins University, 
and these notes (with additions subsequently made by the lecturer) have 
been carefully reproduced by the Papyrograph Plate Process. A bibli- 
ography of the subjects considered will also be given with the lectures. In 
all there will be about 350 pages, quarto. 

A few copies are offered for sale at $5.00 net. The edition is strictly 
limited to 300 copies, and orders should therefore be sent at once to the 
J\MieaHcn Agency of the Johns Hopkins University^ BaUimore, Md,j U. S. A, 

Copies may also be procured from Messrs. Mayer & Miiller, W. 
Franzoeische Strasse 38, Berlin; A. Hermann, 8 Rue de la Sorbonne, 
Paris; Trubner & Co., 57 Ludgate Hill, London. 



The following notice of the lectures is reprinted from Scieneef November 
7, 1884: 

The title 'Molecular dynamics' does not give an accurate idea of the 
nature of Sir William Thomson's recent course of lectures at the Johns 
Hopkins university. The object of the lectures was to consider the pos- 
sibility of placing the wave-theory of light upon a perfectly tangible 
physical basis which should be sufficient to account for all the phenomena. 
The lecturer stated at the outset that he would be occupied more with 
pointing out difficulties than with removing them. He expressed the 
conviction that what takes place in the propagation of light — at 
least through gases, if not through solids and liquids— can be represented 
in its easential features by supposing a mass of vastly denser matter in 
the ether, bounded by a perfectly rigid shell; this shell surrounded 
at iL small interval by another perfectly rigid spherical shell ; and so on. 



Each shell is connected with the one outside it by a number of spiral 
springs : the precise number of the shells i^. not a vital matter in the 
theory, and the actual number may be infinite, i.e., the system of shells 
may constitute a continuous atmosphere to the molecule. The problem 
of the modes of vibration of this system is essentially the same as 
that of a system of particles connected by springs in a straight line. 
As for the ether itself, it is to be considered as a substance which may 
not be an elastic solid, but which, so far as the luminiferous vibrations 
are concerned, moves as if it were an elastic solid. The lecturer carried 
on the mathematical discussion of these two dynamical problems — 
the propagation of waves in an elastic solid, and the motion of a system 
of spring-connected particles in a straight line — side by side, usually 
devoting the first half of a lecture to one problem, and the remainder 
to the other. 

It is impossible here to give any specific account of the contents of the 
lectures ; it may be stated, however, that many of the cardinal phenomena 
of light were shown to be explicable by the hypothesis sketched above, 
but that the phenomenon of double refraction presented apparently 
insuperable difficulties, as it has done in all previous attempts to explain 
it. By proper suppositions regarding the elasticity of the springs (in 
the mechanical 'model' of the phenomenon given above) double refraction 
would indeed be produced; but its law would be widely different from 
that actually observed. 

The lecturer -was conversational in his manner, made almost no use 
of notes, and was fiill of enthusiasm for his subject. The audience 
was composed of professors of physics from eastern and western col- 
leges, scientific men from Washington, and students and instructors of 
the Johns Hopkins university. The lectures, while not condensed in 
form, presupposed thorough familiarity with the physical and mathe- 
matical theories involved. A verbatim report of them, from steno- 
graphic notes, will be issued in a limited edition, by the use of the 
papyrograph process. At the close of the course. Sir William Thom- 
son was presented by the class with one of Bowland's concave gratings, 
as a memento of their connection with him. 
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PHILOLOGICAL ASSOCIATION. 

Some account of King Alfred's Anglo-Saxon version 
of the de Consolatione I*hUo»ophi<i€ of Boethius. By 
J. W. Bright. 

[Read at the meeting of the University Philological Association, December 5, 1884]. 

The aim of this paper was to give a full and critical account of the manu* 
Bcripts and the editions of this Anglo-Saxon text; to consider the relation 
of the MSS. to each other, and to their ultimate sources ; and to indicate 
the lines of inquiry to be pursued in investigating the question of the 
authorship of the meters. 

The history of the MS. Cott. Otho A. 6, was traced in detail. For one 
complete century after the fire which, on the 23d of October, 1731, proved 
■o disastrous to the Cottonian Library, this MS., reduced to charred and 
unpromising fragments, lay deposited in a wooden case, while the catalogues 
of the library, and the editions of the work reported it as " lost." Previous 
to the year 18.:59, the Rev. Joseph Stevenson served as an assistant in the 
British Museum. As nearly as he was able, in a recent interview with the 
writer, to recall the incident, it was in the year 1834 or 1835 that Sir Henry 
Ellis, then the principal Librarian, caused to be brought from the garret of 
the house, then occupied -by the library, some of the old ddbris of the fire 
of 1731. Among this rubbish were the remains of this Boethian MS., 
which were put into the hands of Mr. Steven:<on and of Mr. John Holmes, 
also an assistant, for examination. They found the MS. in a most sad con- 
dition ; the fire had left no trace of the original binding and sewing, and 
the burnt and fragmentary leaves, thiLs entirely detached, had become 
hopelessly conftised. Mr. Stevenson, being familiar with Anglo-Saxon, 
took hold of the black fragments, while Mr. Holmes stood by with a copy 
of the Latin original ; and so they, together, after many days of patient 
labor, worked out the proper order of the pages, a task attended by ex- 
treme difficulties. The MS., thus arranged, was next put, but evidently 
after the lapse of some years, into the hands of the " restorer " (Mr. Gough), 
and was finally bound in the year 1844, as is ind legated by the note, dated 
July, 1844, on the fly-leaf of the bound volume. Grein, however, fourteen 
years later, still writes : " Das einzige Originalmanuscript dieser metra 
. . . . ist ein Kaub der Flammcn geworden." 

Of this MS., so far as it concerns the text under consideration, several 
leaves at the beginning and three in the body of the work, are now want- 
ing entirely ; there are left 129 leaves, in varying degrees of completeness. 
The last third of the MS. is little injured, and very legible. The first two- 
thirds are, however, quite different. Here the leaves are reduced to frag- 
ments, which contain from one-tenth upwards to almost the whole of the 
original page. An estimate of what they supply must, however, be 
placed as high as three-fourths of the original matter. While a goodly 
number of these fragments are as bright and legible as a fresh print, most 
of them are so charred and black, so thoroughly cooked and roasted, as to 
appear, at first sight, quite hopeless. Yet it Ls found that, in many of the 
blackest pages, the ink has been baked in with the permanence and lustre 
of a porcelain polish, and that, by catching the written line under the right 
conditions of light, every trace may be read. In other places the ink seems 
to have boiled, and, breaking its appointed bounds, to have stolen into 
the adjacent fibre of the parchment, leaving upon the surface a blurred im- 
pression, difficult to read. 

This work has suffijred at the hands of its editors, by reason of two funda- 
mental errors committed by them : The prose text has been wrongly based ' 
upon the Bodleian MS.; and the Junian transcript, asprinted by Bawlinson, 
has, in all aises, l)een used in place of the MS. itself. 

Something like a century of time separates the two MSS. The late and 
"corrupt" language of the I3odleian is further injured by the ignorance of 
an untrustworthy scribe. A text, based upon the earlier Cott. MS., would 
greatly promote the study of the text. 

In the texts of both MSS. there apj>ears a non-West-Saxon dialect in 
mechanical combination with the original forms. This secondary dialect 
betrays the hand of the copyists, and belongs to a region bordering upon 
Kent. In this region the meters were perhaps made and substituted in the 
line of MSS. to which the Cott. belongs, while, in another branch of trans- 
mission, the* prose version remaineil intact. 

Junius was not a mechanical copyist. In his transcripts he always allowed 
himself great freedom in normalizing and emending a text. He waa also 



capable of mLsreadings and of misinterpretations. The too exclusive use of 
bis transcript by the editors of the Boethius has kept them too hr removed 
from the MS., and has led to the introduction into the Grammars and Die 
tionaries of the language of many forms which have no such existence. 

The conflicting theories regarding the authorship of the meters were 
briefly reviewed, and summarily dismissed as insufficient. The questioa 
must l)e approached from the side of a minute study of the dialect of th« 
entire work. If, its can no longer be doubted, the versifier operated me- 
chanically with the prose version, having no regard to the Latin original, 
then the dialect of the text so employed, as well as that of the versifier 
himself, must be determined. If it can be shown that the prose text had 
already, previous to the versification, taken up dialectic forms ; or, on the 
other hand, if the versifier belonged to this out-lying dialect, the King he- 
comes at once relieved of all responsibility for the meten. 



On the Financial History of Athens. By C. D. Morbii 

[Abstract of a paper read at a meeting of the Unirereity Philological Auociatioo, 
November 7, ISM]. 

In this paper an account was given of some recent essays of J. Beloch on 
the following points: (1) the amount of the tribute paid by the Athenian 
subject -allies ; (2) the temple-treasuries as substitutes for a formal state- 
treasury at Athens ; (3) the amount of the temple-revenues ; (4) the pay of 
the jurors in the Athenian law-courts; (5) the cost of the Peloponnesian 
war to Athens; (6) the functions of the officers called Poristae. These 
were seen to be of a very speculative character, being based to a great ex- 
tent on questionable inferences drawn from fragmentary inscriptions. In 
regard to the first, for instance, the special purpose of which was to reconcile 
the statement of Thucydides with that of Diodorus as to the amount of 
tribute paid by the Athenian allies, it was shown, (1) that the sources of rev- 
enue which Beloch supposes Thucydides to have erroneously included in hii 
estimate are in all probability referred to in certain other words which Beloch 
neglects to quote, and if so, are not really available for the purpose for 
which he adduces them; (2) that negative inferences drawn £rom non- 
occurrence of names or figures in the inscriptions as we haye them are to be 
made with great caution ; since in one instance, at least, in this paper we 
have positive proof that the conclusion drawn is erroneous. 



Latin usque = Vedic accha. By M. BLOOMrisu). 

[Abstract of a paper read at a meeting of the University Philological AswciatioD, 
November 7, 18S4.J 

Modern etymologists agree in regarding usque as derived from the relative 
stem quo- and the enclitic que. So Bopp* II, 208 and Corssen, KZ. Ill, 
292. The latter explains us- as a contraction from ubiSf i. «., ubi and s the 
reduced comparative suffix ius; others have since then regarded the 8 as a 
' locative ' suffix added to ubL It is believed that the word has nothing to 
do with the relative stem, but that it is identical with Vedic dcchd ' up to^ 
towards.' Tlie only etymology for this word worth reporting is that given 
by Benfey in the fourth part of his ' Quantitiitsverschiedenheiten in deo 
Sauhita- und Pada- texten,' p. 4 ; he regards the word as a Prakrit form of 
*ak8dj a Vedic instrumental of aksa * eye ' : * before the eyes.' 
■ Phonetically usque and acchd correspond almost perfectly. The gpround- 
form is oaque {qu being the velar guttural). Latin i* ^ Sanskrit a and I. R 
we have in umeru3=: ansa;feruni •=. bhararUi; equu8= apt^cu. Acchd is em- 
ployed in two very distinct functions: (1) with verbs of speaking; (2) with 
verbs of motion. In the latter value it coincides quite extensively with the 
prominent functions of uaquCf e. g.^ in the two sentences : 

Tviim . . . nadyi indra sdrtave dcchd samudrAm asrjah. . . . (RV. 1^ 
130, 5.) 

* Thou, O Indra didst let loose the rivers to flow to the ocean.' 

In ultimam provinciam se conjecit Tarsum usque, Cicero. 

Especially noteworthy is the parallelism between the combinations: 
usque in, usque ad, and dcchd dhhi, acchd d, acchd ud, Cf. the following pairs 
of sentences : 
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iva . . . Acchd indrasja . . . 6bhx vitfm area (BV. IX, 97, 25.) 

to the feast of Indra like a race-horee.' 

e legatos ad eum usque in Pamphyliam. (Cicero.) 

a fipom the Atharva Veda : 

a^am . . . aechd a yanti (brahmanah) ; AY. XII, 4, 14. 

>rahman8 come to that wonderful cow.' 

6t6mo marutam (ardho dochd rudrdsja sununr Tavanyunr iSd tigyah 

V, 42, 16.) 

ly this song of praise reach iip to host of the Maruts, to the youthful 

r Indra.' 

ipare with this : ab imis unguibus usque ad verticem summum. (Cicero.) 

Nation of usquam to usque is probably that of one case-form of an adverb 

>ther. Cf. Vedic evd: evam; sadd: sadam] kaihd: katham; iUhd: 

; Sanskrit purd : Greek wdlpof, etc. 



JTOM^ *ripe,' and TtiTtwi^ 'mildy weak.' By M. Bloom- 
). 

net of a paper read at the meeting of the Unireraity PhUological Asaodatioa, 
ber 7, 1884.] 

i lexicons treat iriiruv in all its meanings as one and the same word, 
ng all values from the primary one of * ripe.' So Liddell and Scott : 
pe ' opposed to o>fi6g 'raw.' II : * soft, mild, gentle ' as e. ^., in iriwcv 
W^dv (II .6, 109) ; ^ niirov (II. 6, 66) ; Kfuk ninov (Od. 9, 447) ; 
r in a bad sense : ' soft, weak : ' u niirov, u Mevihu (II. 6, 66) ; o 
^C ' ye weaklings.' Two objections must be made to this development 
anings. First, the word in its supposed primary meaning of * ripe ' 
lot occur in Homer and Hesiod at all, but appeara first in Herodotus 
it sense ; secondly, the development of the meanings under II, from 
' is not very natural, as we can readily realize from the metaphorical 
f English * ripe ' and German * reif.' 

uv in the sense of ' ripe ' has been identified with Sanskrit poJba ' ripe.' 
the meanings under II, must be separated from that under I, was 
mggested to me by an old formula in the Taittiriya-sanhita III, 
I : ahc daidhisavya ud atas tistha ' nyasya sadane sida yo ' smat 

vrah : ' O Daidhisavya rise from here, seat yourself upon the seat of 
ev who is younger (or veaker) than we are.' This word p&ka I identify 
wknuv in its second set of meanings. 

ha occurs as an adjective in the sense of ' young ; ' next ' young of an 
il,' ' child ' e. g,j dhenuh pdkavcUsd * a cow with a young calf; ' then 
»le' both in the sense of 'upright' and in the sense of 'foolish': 

ita' si pdkasyd ' tho hanta ' si raksdsah, (AY. N. 19, 3.) 

1 art the protector of the innocent,the slayer of the demon.' 
te pdkah Kmavad dpracetah (BV. X, 7, 6.) 

. ■ • ■ ■ 

it good can the ibol without intelligence do to you.' 
OS the earlier meanings of ninov: 'soft, mild, weak,' belong to this 
luid there is no reason why the phrase icpii viirov should not be trans- 
' my little ram,' or why the use of the word in the phrase o niwovec 
', directly equivalent to the use of pdkatara in the formula from the 

Tiya-sanhita. 

far as the form of the Greek words are concerned both nhruv = poibo, 
■hruv = pdka have been transferred to the weak declension (n-declen- 
cfl upon this subject Osthoff Forschungen, II, pp. 13-29. 



n the Etymology of Elixir. By Ctbub Adlkb. 

tract of a paper read at the meeting of the Unirersity Philological Association, 
ber S, 1884.] 

e usual etymology of the word elijir is that it is composed of the Arabic 
e el and i^tV, an Arabic word meaning " philosopher's stone." This 



etymology was very wide-spread [cf. Phillip's " New World of Words or 
Universal English Dictionary," (6th Ed., London, 1706) ; Johnson's Dic- 
tionary; Skeat's Etymological Dictionary, (1882); the article on Alchemy 
in the Encyclopsedia Britannica, (9th Ed.) ; Wiegand's Deutsches Worter- 
buch, (according to him elixir came into German in the 17th century out 
of late middle Latin) ; Brachet's Dictionnaire Etymologique de la Langue 
Franyaise ; Petri's Handbuch der Fremdworter in der deutschen Schrift-und 
umgapgssprache, (13th Ed., by Emanuel Samostz, Leipzig, 1880) ; Schiller's 
Dictionnaire d' Etymologic Fran^aise ; Tommaseo's Dizionario della Lingua 
Italiana, Turin, 1865 ; and the 1874 edition of the Dictionary of the French 
Academy.] 

To this etymology Hammer-Purgstall gave his unqualified assent. There 
was some disposition, however, to look to another language. Thus the 
Webster of 1828 treats it along with elixation from Latin elixo, while in 
the Dictionaire Provenyal Fran^ais (Digne, 1847,) it is derived from Greek 
*&^Ku or oAif o. Presently ^iksir began to be examined from the Arabic point 
of view. It is placed by the Arabic lexicographers as a derivative of the 
stem kasara to break. Dozy (Supplement aux dictionnaires Arabfs) declared 
that *%hir was unoriginal in Arabic and was a formation from Greek ^tff}6vf 
^iipiov, " a dry drug." Fleischer (Z. D. M. G., Vol. XXX, p. 536,) referred 
it to a Coptic word soaUi, Many lexicographers adopted the derivation of the 
Arabic word from the Greek on the authority of Dozy, still regarding d as 
the article. This notion is not original with Dozy. We find it in Bochart 
(London, 1661,) and quoted by Skinner in his Etymologicon Linguae Angli- 
canae (London, 1671). We find it adopted on the authority of Dozy by Wedge- 
wood (London, 1872), by the Imperial Dictionary (London, 1882) ; by Skeat 
in the supplement to his Etymological Dictionary, just published ; by Devic 
(Dictionnaire Etymologique des mots Fran9ais d'origine orientale); by 
Diez, who remarks, **Aus LcUein elixus welches andere avfsUUen^ wwrde sieh die 
endung ir nicht erkldren (Etymologisches Worterbuch der Komanischen 
Sprachen). Most enthusiastic is F. Gildemeister (article on Alchemy, Z. D. 
M. G., Vol. XXX), who declares "cfa« iksir das grieehisch ^ffpiw seiy iU 
unzwetfelhqfi. According to this derivation the elif must be prosthetic and 
the word a formation of the fourth conjugation. Such a noun must, how- 
ever, have the form iksar, and the simple fact has been overlooked that the 
form 'i^'(2 has no existence in Arabic. Then again, in regard to ily which 
all have agreed is the Arabic article. That an Arab would take the sound 
d for the article there can be no doubt, but Arabic words which have come 
into European languages with the article always possess it in the form oi. 
Thus Devic's work (cited above) contains forty-seven words in which the 
article appears as oZ, elixir being the only exception* The same is true of 
English. The New Dictionary of the English Philological Society contains 
forty words with oZ, and in our ordinary dictionaries elixir is again the sole 
exception. K then tibvtr cannot be an Arabic form, even as manufactured from 
a foreign word, and if it is very improbable that el is the Arabic article, 
we cannot help concluding that the foreign word from which 'iksir was 
taken must have possessed it in that form, in other words the Arabs must have 
taken the word elixir as it stood, and regarded el as the article (just as they 
made Iskander out of Alexander), and iksir as the word proper. On no other 
supposition is the form explainable. The word seems to have two distinct sets 
of meaniogs existing side by side, and perhaps an accurate determination of 
the period at which the different meanings came in would assist in its etymol- 
ogy. Chaucer used it as the philosopher's stone (Canterbury Tales, 1. 17, 
262) ; Milton uses it in the sense of essence (Paradise Lost, III, 607) ; Ben 
Jonson in his play. The Alchemist, makes it a medicine (Act II, Scene I, Act 
III, Scene II). From this meaning, too, no doubt, comes the French slang 
Eliadr de Hwaard, poor brandy. Where the form elixir is to be derived 
from, is a difficult matter. Latin elixus would furnish the meaning well 
enough, but as Diez says, from this form the ending tr cannot come. Many 
Latin verbs make their infinitive in Portuguese in tr, but none of the first 
co]:\jugation. 
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Land Laws of Mining Districts. Bj Charles Howard Shinn. 
Johns Hopkins Universitj Studies in Historical and Politi- 
cal Science. Second Series, No. 12. pp. 69. December, 
1881. 

Some part of the material here presented will re-appear in a yolume 
entitled "Mining Camps, a Study in American Frontier Government," 
which will be published early in 1885 by Charles Scribner's Sons, New 
York. Portions of this work were read last year before the " Historical 
and Political Science Association" of the Johns Hopkins University. An 
article upon "California Mining Camps," in the '* Overland Monthly" for 
August, 1884, one upon " The Golden Prime of Forty-Nine " (illustrated), 
which appeared in the " Magouine of American History " for November, and 
one upon " Enactments of the Early Miners," in the Overland for Decem- 
ber, comprise the author*s publications in this field. 

Mr. Shinn's investigation, of which the above essay is a portion, is pri- 
marily a study of mining commonwealths, and of their original contribu- 
tions to American institutional history. It includes a study of the Spanish 
land system and mining laws in Mexico and California, and of the inter- 
relations of priest, alcalde and coramandante in mission, pueblo and pre- 
sidio ; for otherwise the place of the true mining camp, as a nucleus of 
most effective organization, cannot be fully understood. It is, to state the 
matter broadly, an attempt to break ground in a comparatively new field, 
and to examine the laws and customs, not of primitive pastoral, nor of 
primitive agricultural communities, but of the workers in ores and aurifer- 
ous river-sands. 

The material accumulated for these studies has been arranged in twenty- 
six divisions, to each of which a separate chapter has been assigned. The 
first of these is devoted to an examination of the various mining systems of 
the ancients, so far as showing traces of local organization ; the second, to 
an investigation of the mining codes of the twelfth and thirteenth centu- 
ries, and the pregnant idea of "mining-freedom" (Berghaiifreiheit), first 
clearly enunciated by the Germanic races, and of vital consequence since 
the time of Otto the Great; the third, to a study of the ancient mining 
customs of Cornwall, the Stannary Courts, Bar-motes, and Tin-bounds, the 
survival of Celtic influences and the similarity to modem laws and customs 
of "mining camps." These three parts lead naturally to a study of "early 
mining in the United States," particularly in the Mississippi Valley. This 
chapter serves as a link connecting camp mining laws with chapters devoted 
to the Spanish Influence, for the American miners who attempted local 
organization in Iowa and Missouri struggled with and conquered the insti- 
tutions of Spain that, a generation later, were met in far stronger shapes on 
the shores of the Pacific. The four following divisions are occupied with 
the " Spanish American System of Government ; " the " Mining S^^tem of 
Mexico;" the "Missions" of California; Spanish Town Government, the 
Pueblo ; and a study of " Alcalde " Rule. But the chief problem is : What 
element in the development of the Western third of the United States was 
a contribution of the Mining-Camps ? The sixteen subsequent divisions are 
therefore devoted to a study, from original sources, of the early Crimps of 
California, Nevada, Montana, Colorado, and the entire Sierra and Rocky 
Mountain Region ; of their laws, customs, government, civil and criminal 
codes, land-laws, legislative enactments, peculiar officers, such as arbitra- 
tors, standing committees and alcaldes, the last an officer borrowed from the 
Spanish, and the arbitrators similar in powers and duties to the " Concilia- 
cion" men of Mexico. The basis of all camp-law is shown to be the 
assemblage of the freemen, the "folkmote of the Sierra." The miners 
elected and at times deposed their own officers. They ruled their camps 
with a firm hand, securing law and order to a remarkable degree, according 
to the witness of numerous English and American travellers, and the state- 
ments of pioneers still living. They even organized town-governments, 
maintained hospitals, and built roads. For years after a State government 
had been organized in California the " mining districts" were units of local 
life. The closing divisions of the subject are devoted to a consideration 
of the " Permanent influence of the typical mining cjimps upon the present 
laws and social life of the Far West." This influence, it is held, has been so 
great that no history of the region west of the Mississippi can properly be 
written without taking it into account. It has created a system of mining 



jurisprudence, and it has contributed social and intellectual elements of no 
small importance to American history. 

Maryland's Inflaence npon Land Cessions to the United States. 
With minor papers on George Washington's Interest in 
Western Lands, the Potomac Company, and a National 
Uniyersitj. Bj Herbert B. Adams. Johns Hopkins Uni- 
yersitj Studies in Historical and Political Science. Third 
Series, No. I. pp. 102. Janoarj, 1885. 

These papers were first printed by the Maryland Historical Society in 
1877, (Fund Publication, No. 11), under the title " Maryland's Influence in 
Founding a National Commonwealth." They are now published in a some- 
what revised form, for the sake of advancing the lines of institutional study 
at the Johns Hopkins University, and at the same time promoting the cause 
of American Economic History. 

The author calls attention to the territorial foundations of the American 
Union and points out the fact that our Public Lands stand in the same 
fundamental relation to our National Commonwealth as did Common 
Lands to the Village Republics of New England. The Great West was 
the FoUdand of the United States ; it bound them together by economic 
interests when they would otherwise have fiiUen apart after the Revolution. 
To trace out the further constitutional influence of our Public Lands upon 
the development of these States, which have increased and multiplied 
within the national domain as did New England Parishes within the origi- 
nal limits of one Town, — this line of investigation is now suggested far 
further contributions to American Institutional History. 

The planting of English Institutions in each of those Western States and 
Territories is a story not yet told. The agrarian and general economic his- 
tory has hardly been touched. For the coming student there are questions 
of the deepest interest respecting the dbposition already made of Public 
Lands, both State and National. Greorge W. Knight, Ph. D., of the Uni- 
versity of Michigan, prepared for his Doctor's thesis a valuable mono- 
graph upon '' Federal Land Grants to Education in the North-west Terri- 
tory," an abstract of which was presented at the first meeting of the 
American Historical Association, by Professor Charles Kendall Adams,- and 
which is to be printed in full in the the Proceedings of the Aasopation, 
Volume I, Number 3. A similar research upon " Land Grants to Settlers 
in the Western States," has been undertaken by Shosuki Sato, who is 
specially commissioned for that work by the Japanese Gk>vemment, and 
who is now prosecuting his agrarian studies at the Johns Hopkins Uni- 
versity. Land Grants to Railroads should also be investigated as a 
chapter in the HisUjry of American Politics as well as of American 
Economics. But the influence of Railroads upon immigration and trans- 
portation, upon state and municipal life, opens into still more attractiye 
fields. There seems to be no limit to the economic and institutional 
interests connected with the disposal of our Western Territory. 

But there are vast questions lying back of the disposal and settlement 
of our Public Lands ; there are yet to be studied in minute detail the 
records of national and colonial acquisition of territory; the conflicting 
claims of states and nations; crown lands; royal provinces; chartered 
colonies; Indian lands; Indian, English, Dutch, and French land-tenure; 
agrarian survivals, etc. There are sub-strata of economic history sod 
historical geography in each one of these United States. To some of the 
very oldest forms of fossil land-tenure renewed attention will be called in 
the Studies by a paper on "The Land System of the New Englsnd 
Colonies," by Melville Egleston. The Land System of Virginia, and the 
Dutch Village Communities upon the Hudson River are also to be treated 
in future numbers of the Studies. Canadian Feudalism will be investigated; 
and other topics of an agrarian and institutional character will doubtloi 
suggest themselves to other students. 



The second series of Studies in Historical and Political SciBNCii 
comprising 630 pages in all is now completed. Subscribeis have been 
furnished with an index and with a general title page, incloding the 
special sub-heading " Institutions and Economics." A few copies of thii 
volume bound in cloth, are ofiered for sale at $3.50. 
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Amekigan Journal of Philoloot. Edited by Professor Gilder- 
sleeve. Vol. V. 

The fourth numher of the fifth yolume is now in press and will he issued 
shortly to subscribers. It will contain a continuation of Professor Short's 
work on the Beviaed Version of St. Matthew; Thomas Davidson, on ChUd^s 
Ballads; W. H. SiHCOX, a collation of a 3IS. of St. Imke; J. W. Bright, 
Anglo-Saxon Glosses to Boethius ; short articles by Professors Morris, Toy 
and others, besides Revieics and Reports, 



Yol. V, 1, (Whole No. 17). 

Article I. — On the EUgies of Maximianus. By Robinson Ellis. 

''Among the Latin poems which have come down to us from the sixth 
century of the Christian era, the love elegies of Maximianus, 686 lines in all, 
deserve prominent mention whether for the general excellence of the metre 
or for the peculiar experience of the author as a lover." Professor Ellis 
gives a sketch of Maximianus and his adventures, based of course on the 
poems themselves, discusses the editions, and the MSS. and gives two speci- 
mens of Maximianus* diction and metre, with comments. 

Article 11. — On Certain Irregular Vedie Subjunctives or Imperatives, By 
Maurice Bloomfield. 

Of this elaborate paper a full abstract will be found in University CireutaTf 
No. 27, (Vol. iii, p. 6). 

Article III. — Researches in the Oyrenaioa, with some aocauni of its History 
Mince the decline of the Empire. By Farley Brown Goddard. 

Aiter a description of the Cyrcnaica and an account of the imperfect 
explorations made thus far, Mr. Goddard emphasizes the importance of the 
work yet to be done in the following words : " There are very few fields 
where the science of arch9M>logy can expect so much light for its dark 
places as from this newly discovered land, where are strewn from one end 
to the other the ruins of ancient towns, and where the enormous task some 
time to be performed, will glorify forever those who, with determination and 
with adequate resources, undertake it.'' 

Article IV. — The Nahuad-Spanish Dialect of Nicaragua, By A. M. Elliott. 

See University CireulaTf No. 30, (Vol. iii, p. 74). 

Article V. — The Babylonian " Woman's Language," By Paul Haupt. 

See University Circular^ No. 29, (Vol. iii, p. 67). 

In the Notes A. C. Merriam comments on an inscription of Dodona, 
and Thomas Chase defends the introduction of Aegeus in the Medea of 
Euripides. 

Reviews are given of Kuhn's Ueber Ilerkunfl u. Sprache der transgangetisehen 
Volker by W. D. Whitney ; Wordsnoorth's Old Latin Biblical Texts,— Serivener* s 
Introduction to the Criticism of the New Testament and Bonnets Acta Thovnac by 
J. Kendel Harris; Brintan's Library of Aboriginal American Literature by 
C. H. Toy ; Kdrting*s Encydopaedie und Methodologie der Romanischen PhUo- 
logiCf Homines Zur Oesehichte des Lateinischen c. ror e. u. i. im Romanisehen, 
and Levy's der Troubadour Bertolome Zorzi by A. M. Elliott; Hun^s 
Oaedmon's Exodus and Daniel by H. Wood. 

Reports are given of Rheinisches Museum ; — Neue Jahrbucher fur PhUologie u, 
Pacd<igogik; — Revue de PhUologie; — Engliaehe Studien; — Getmania, 

Vol. V, 2, (Whole No. 18). 

Article I. — On the Elegies of Maximianus^ II, By Robinson Ellis. 
Emendation and discussion of some fifty passages in Maximianus. 

Article II. — Analogy and Uniformity. By M. W. Easton. 
The positions taken in this article are reviewed by Dr. Bloomfield in 
the paper following. 

Artide III. — On the Probability of the Existence of Phonetic Law. By 
Maurice Bloomfield. 

Abstracts of both articles are given in University Circular , No. 30, (Vol. iii, 
pp. 73, 74). 

Artide IV. — Verbal Parasynthetics in -a in the Romance Languages. "By 
A. M. Elliott. 
An abstract is given in University Circular, No. 29, (Vol. iii, p. 65). 

Artide V. — Historical Sketch of Syriac Literature and Culture, By A. L. 

Frothinoham, Jr. 
Syriac Literature and Culture are presented under the following heads : 
I. Formative and Original Period, II- VII Centuries ; II. Artificial and 

Bdentific Period., VU-XUI Centuries. 



Article VI. — On Direct Speech Introduced by a Conjunction, By Edward 
H. Spieker. 

An abstract is given in University Circular, No. 20, (Vol. ii, p. 26). 

Notes by H. E. Shepherd on rathe, separation of the rhematic to, and 
the origin of the mathematical x. 

Reviews arc given of Arehivfiir Laieinische Lexikographie und GrammatUs 
by M.Warren; Humphrey's Observations sur Thucydide, I. xi., and Two Papers 
by Karl Brugmann by C. D. Morris ; K luge's Etymologis^hes Worterbuch der 
deutschen Spraehe by W. T. Hewitt ; Foerster and KoschvMs Al^ranxosisches 
Ucbungsbuch zum Gebrauch bei Vorlesungen und SeminariibuTigen and Schu^ 
ehardVs Kreolische Studien by A. M. Elliott ; DdbrScl^s Indogermanisehe 
Grammatiken by E. Channino ; Hopken^s De Theatro Attico saeculi ante 
Oiistum quinii and Ud)er da* Griechisehe und Rihnische Theater, by F. G. Allin- 
son; NohTs Ciceronis Orationes Seleetae, and Kukula*s De Tribus Pieuda- 
eronianorum Scholiorum Recensionibus, and StangPs der sogenannte Gronov 
Scholiast zu df Ciceronischen Reden by M. Warren ; Neudrucke deutscher 
Literaturwerke des XVI und XVII Jahrhunderts. 

Reports are given of Mnemosyne; — Hermes; — Athena Parthenos der Ermitagt, 

Vol. V, 3, (Whole No. 19). 

Artide I. — The Study of Hindu Grammar and the Study of Sanskrit, By 
William Dwioht Whitney. 

The object of this article is ** to impress on the minds of scholars that the 
study of the Sanskrit language is one thing and the study of the Hindu 
science of grammar another and a very dificrcnt thing ; that while there 
has been a time when the latter was the way to the former, that time is 
now long past, and the relation of the two reversed ; that the present task 
of the students of the grammar is to make their science accessible, account if 
possible for its anomalies, and determine how much and what can be 
extracted from it to fill out that knowledge of the language which we derive 
from the literature; and that the peculiar Hindu ways of grouping and 
viewing and naming facts familiar to us from the other related languages 
are an obstacle in the way of a real and fruitful comprehension of those facts 
as they show themselves in Sanskrit, and should be avoided.'' 

Article II, — The Jurisdiction of the A thenians over their allies. By C. D. MoRRiS. 

An abstract is given in University Circular, No. 29, (Vol. iii, p. 55). 

Artide III. — Vowd4engths in King Alfred! s Orosius, By Ai^ERT S. Cook. 

A list of long vowels contained in King Alfred's Orosius, Part I. 

Artide IV. — Lucan as historical source for Appian. By B. Perrin. 

Proof that Appianus, Bell. Civ. II, 75, is taken from Lucan, Phars. VII, 
326, 333. 

Artide V. — The meaning of Baalim and Ashtaroth in the Old Testament, 
By A. L. Frothinoham, Jr. 

The author of this paper sets aside the opinion that the plural forms of 
Baalim and Ashtaroth represent only images of these divinities, as in dis- 
cord with the texts of the Old Testament and all extra biblical evidence. 

The other two hypotheses are : 

I. Baalim and Ashtaroth were used as common nouns to signify gods and 
goddesses and to the Yahvistic worshipper, the strange and false divinities 
of the surrounding Hamitic nations. 

II. They may represent the many various aspects of Baal and Ashtaroth, 
whether proceeding from the individualization of certain of their attributes 
or from the different centres of their worship. 

The argimients on both sides are stated and a reconciliation is attempted. 

Artide VI. — Friedrich RitschL By B. L. Gildersleeve. 

In this article Professor Gildersleeve has reproduced the substance of his 
address before the Jolins Hopkins Philological Association in October, 
1883. The sketch dwells on the earlier period:) of Xlitschl's life and work. 
The material is taken from Kibbeck's Life'; for the form and the personal 
reflections the author is of course responsible. Throughout, Ritschl is held 
up as the model of the moulding and inspiring teacher. 

In the Notes Professor Lamberton proposes a new reading in Plato, 
Gorgias, p. 497 A. 

This number contains Reviews of Bosworth's Anglo-Saxon Dictionary, (ed. 
by T. Northcote Toller), and the Philological Socldy's New English Dictionary, 
by J. M. Garnett; Foerster^ s Alt-Framosische Bibliothek and Korting's 
Encyklopaedie und Methodologie der Romanisehen PhUologie, by A. M. Elliott ; 
Goebd^s Uber tragische Schuld und Siihne, by H. Wood. 

The reports give abstracts of Anglia; — Mnemosyne; — Hermes; — ArcMivfSr 
Latdnuiche Lexieographie und Orammatik, and Journal Anatique, 
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LIST OF MODELS OF MATHEMATICAL SURFACES BELONGING 

TO THE JOHNS HOPKINS UNIVERSITY. 



The following Is a list of models for the parposcs of geometrical instrnctlon pordaaeed 
by the UolTeTsity within the last two years. 

The usefulness of such models Is evident, especially in the study of the higher surfkoca, 
of which an accurate-conception, without such aid, is almost impo&«lbIe. But eren in tha 
more elementary work, considerable time is saved by giving the student, at the outset, an 
accurate idea of the forms of the sur&ces to be studied. It may be claimed that, by the 
use of models, one of the chief advantages of geometrical study, namely the education of 
the imagination, is lost ; but the concepts of such imagination ought certainly to be based 
vpon accurate foundations, and probably the principal advantage of the use of these 
models consists in giving the student a good idea of the " simple " singularities, which can 
liardly be done by any purely analytical description. All the so-called " simple" point* 
iingularities of surfkces are adequately illustrated by this collection. A fter these are fixed 
in the mind the imagination can exercise its proper function, which is ooostructive not 
^eative. There are very few surlkces of blgber orders of whose complete fonns any 
adequate idea can be obtained f^om the analyticsl representatives, and still more impos- 
sible is it to acquire, in this way, even a general idea of all the different varieties of 
lurfj^ces of a given order. Finally the mental image obtained from a visible ol^ect is 
much more lasting and definite than that obtained from any description. 

This oolleotion contains models of all ^lecies of quadric surfaces, of most genera of oubica, 
of a considerable number of genera of the more singular quartics, and of many algebraic 
Bur&ces of higher orders and transcendental surfiMes, among which may be mentioned 
surfaces of constant measure of curvature and of constant mean curvature. Several cases 
of the development of one surface upon another sre illustrated, notably by means of 
flexible brass models. The circular sect ions, rectilinear generators, lines of curvature and 
geodetics of qusdrics are shown, as well as linea of curvature, asymptotic curves and 
geodetics on surfaces of higher orders. 

The wooden models of simple solids and surfaces of the second order, as well as the 
descriptive geometry models, were made by by J. Schrfider of Darmstadt (whose agents in 
this country are James W. Queen A. Co. of Philadelphia), and the card and thread models 
of surfaces of the second order and the plaster models of sur&ces of the second and higher 
orders were pubUshed by L. Brill in Darmstadt. 

W. K Stobt. 

I. SIMPLE SOLIDS. 
Wo(fd Model*, 

1. Sight rggular trianffuiar pritm. 

2. Obliqu€ trinngutar prtftm, with regular bases. 

8. Bight regtUar triangular priim, divided into three equivalent triangular pyramids. 

4. Squar§prUm, 

6. Squar$ prism, divided into two triangular prisms by a plane through the axis. 

6. Right regular hexagonal pHtm. 

7. Oblique hexagonal priam, with r^fular bases. 

8. Bight regular pentagonal priem, 

9. Cbtique pentagonal pritm, with legohat hemea, 

10. Bight efreular cylinder. 

11. Bight eyHndetf with semi-circular bases. 

12. Oblique cylinder, with circular bases. 

IS. Right drcuUKT cy/inder, cut by a plane inclined to the axis at an angle of 4XP. 
■ 14. Bight rectangular priem, divided into two triangular prisms by a plane through the 
axis. 

15. Cfube. 

16. Oblique reeiangular pritm, on a square base ; axis inclined to base at an angle of 60''. 

4*r M M <( U U It •( (t (t U U 4S^, 

18. Right equare priem, cut by a plane inclined to the axis at an angle of 45°. 

19. Reguiar tetrahedron. 

20. Square priitn, divided into two triangular prisms by a plane through opposite edges 

of the bases. 
ffl. Right regular triangular pyramid, 
82. Obliqtte triangular pyramid, with regular base. 
28. Square pyramid. 

24. Oblique quadrangular pyramid, with square base. 

25. Sqiuire pyramid, truncated. 

26. Right regular hexagonal pyramid. 

27. OMique hexagonal pyramui, with regular base. 

28. Bight regular pentagonal pyramid. 

29. Obhque pentagonal pyramid, with regular base. 

80. Bight circular cone. 

81. (Clique cone, with circular base. 

82. Rtght circular cone, with elliptic, parabolic and hyperbolic sections. 
88. " " " cut by a plane through the axis. 

84. " " •* truncated. 

86. Sphere. 

86. ** divisible into hemlBpheres, sectors and segments. 

87 Regular ieoeahedron. 

88. Segular dodecahtdnm. 



89. Begular odahadroH. 

40. BoUuw hemiephtre, 

41. Double cans. 



1. Prolate epheroid, 

2. Oblate epheroid. 
8. OblaUtphmroid, 

4. Ellipeoid, 

5. fff/pcrboloid of rotation. 

6. Paraboloid of rotation. 

7. Elliptic hyperbofoid. 

8. Buipae paraboloid, 

9. HyperboUeparabolald, 
10. OmoUk 



n. SURFACES. 

QuADBXO SvmwACEa, 

Wood ModOe. 



Card ModeU. 



Formed of circular sections of both systems (excepting No. 7« which is formed of 
rectilinear generators of both systems). 

11. BUipHc cone. 

12. EUipeoid, 
18. " 

14. ByperboMd c^two sheets (model shows one sheet). 

15. ** •< onesheeL 

16. Bttip^ paraboloid, 

17. HyperboUe ** 

Piasim' Models. 

18. Bight circular cone, showing elliptic, hyperbolic, and parabolic sections (diameter 

of base 18.5 cm., altitude 29JS cm.). 

19. Sjphere (radius 4JS cm.). 

20. SUipsoid, showing principal sections (axes jfZ'.yii 1, Msjor semiaxia 6 em.). 

21. ** ** lines of curvature (axes as in No. 20). 

22. ** ** principal sections (axes >^8 : |^2 : 1, Mi^or semlaxis 9 cm.). 
28. ** ** lines of ctirvature (axes as in No. 22). 

24. " " geodetics through two umliilics (axes 1^8: 1^2:1, Ki^orsemiazii^ 

9.4 cm.). 

25. ** qf roteMon (prolate spheroid), showing geodetics (axes 8 : 2 ! 2, semiaxii of 

rotation 8.75 cm.). 
28. " " (prolate spheroid), showing two varieties of envelope of geoddia 

through a common point (axes 3:2:9; eemiaxis of rotatioo 6 



cm.). 



27. 



** ** (oblate spheroid), showing two varieties of envelope of geodetia 

through a common point (axes 8:8:2, semlaxis of rotation 
8J$ cm.). 

28. HyperboUM ^fiwo sheets, showing principal sections (transverse semlaxis 2 cm., aoi 

No. 40). 

29. ** qftwo sheets, showing lines of cnrvature (^xes as i n No. 28). 

80. " qjToAe sheel with asymptotic cone, showing principal sections (aemisxsi 

of gorge ellipse 4 em. and 2.1 cm., height of model 23 cm., aoi 
No. 40). 

81. " qf one sheet with asympletie cone, showing both systems of rectilinear 

generators (axes as in No. 80). 

82. ** q^ OfM sheet wUh asymptotic cone, showing lines of curratare (axes si is 

No. 30). 
88. Elliptic Paraboloid bounded by section perpendicular to axia, showing prlociFtl 

sections (semiaxes of base ellipse 9J$ cm. and 6 cm., height of 
model 20 cm.\ 

84. ** ** showing elliptic sections perpendicular to axis (dimensions M 

in No. 8:i). 

85. " " showing lines of curvature (dimensions as in No. 88). 

86. ffypesbolic parahoMd (equilateral) bounded by circular cylinder about the izii 

showing principal sections (diameter of cylinder 14 em). 

87. ** ** showing both systons of rectilinear generators (dlmeosiooi 

as in No. 86). 

88. ** " showing hyperbolic sections perpendicular to axis (dimei* 

sions as in No. 86). 

89. " " showing lines of curvature (dimensions aa in No. 36). 

40. EUiplic cone, showing principal sections (semiaxes of base 10.4 cm. and 5.4 cm., sKi* 

tude of cone 11J5 cm.). This is the asymptotic cone to Nos.2S-3l 

41. u u u lines of curvature (dimensions as in No. 40). 

42. Elliptic cylinder, showing twisted cubical ellipse (semiaxes of base 4 em. and U 

cm., altitude lOJS cm.). 

43. Hyperbolic cylinder, both sheets, showing twisted cubical hyperbola (altitude 10 cm.)< 

44. Parabolic ey/iiMier, showing twisted cubical hyperbolic parabola (altitude 10.8 C0*> 

45. ** ** showing twisted cubical parabola (altitude 10.8 cdl). 

Thread Models, 

46. iryper6o/o<d qfi ens shsel with asymptotic cone, showing both syatema of reetiliirt>' 

generators, threads stretched between two parallel elliRtl" 
sections (axes of gorge ellipse 4.2 cm. and 8j6 cm, height ^ 
model 24 cm.). 
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47. Hjfperholic paraboloid^ showing both systems of rectUine«r genenttora, threads 

stretched between two parallel panlx^ sections (dimensions 
28 cm., 17 cm^ 20.2 cm.)* 

48. ** " showing both systems of rectilinear generators, threads 

stretched between opposite sides of a gaache rhombus Jointed 
at two opposite Tcrtices (side of rhombus 82 cm.). 

49. Cireular qflinder teitk tangent plane^ both bases can be inclined to make elliptic 

cylinder, and upper base can be rotated to make hyperboloid 
of one sheet touched by a hyperbolic paraboloid along a com- 
mon generator ; shows also a ruled quartic surface with line 
of striction (radius of cylinder 20 cm., altitude 26 cm.). 
60. TVo cireular eones, showing portion of one sheet of outer cone and both sheets of 

inner cone, with tangent plane to outer cone ; both bases can 
be inclined and the upper base rotated as in No. 48, in limit- 
ing position shows both systems of generaton of the same 
hyperboloid touched by hyperbolic paraboloid (radius of 
upper base 10 cm., radius of lower l>a8e 20 cm., altitude of cones 
22JS cm.). 

Cubic Surfaces. 

JHasler Modeltt excepting No, IB, 

Ct denotes a conical point or nicnode, B^ a binode reducing the class by ft, r* a 
Qnode reducing the class by k (Salmon's Geometry of Three Dimensions, {jf 622, 623). 
In Nos. 52-o7 the surface consists of a tetraiiedral even sheet of poaitiTo curvature and an 
odd sheet of negative curvature. 



51. 
62. 
63. 
54. 
65. 

66. 

57. 

68. 
69. 
60. 
61. 
62. 
63. 
64. 
65. 
66. 
67. 
68. 
69. 
70. 
71. 
72. 
78. 
74. 
75. 
76. 



t« 



M 



U 



Non^ingular cubic (diagonal surface) with 27 distinct real straight lines. 
Cubic with AC2 ', the iufluite plane divides neither sheet. 
4C2 ; same a.s No. 52 on a smaller scmle. 
46*2 ; tho infinite plane divides the odd sheet. 
4C2 ; the infinite plane divides the even sheet without separating the 

nodes. 
ACz ; the infinite plane divides the even sheet, separating one node trom. 

the other three. 
4C9 ; the Infinite plane divides the even sheet, sefNurating two nodes from 

the other two. 
ZC% ; a fourth node cannot be produced by deformation. 
ZCz ; same as No. 58 viewed from the other side of the surface. 
ZBi with real biplanes. 
Bi with real biplanes. 
Bi with ima(;iuary biplanes. 
B4 + 2C2 with real biplanes and real C2*s. 
B\ + 2C2 with imaginary biplanes and imaginary Ca'a. 
B^ + C2 with real biplanes. 
B^ + C% with real biplanes. 
r«, the uniplane meeting the cubic In 8 real lines, 
{/e, the uniplane meeting the cubic In 1 real and 2 imaginary Udm. 



II 



II 



II 



u 



II 



II 



•< 



II 



II 



II 



tl 



II 



II 



II 



II 



II 



II 



u 



M 



Ut. 



II 



II 



II 



tl 



II 



77. 
78. 



Cubic scroll with distinct real pinch points, 
with imaginary pinch points. 

with finite coincident pinch points (Cayley's 2d species), 
with infinite coincident piach points. 
Jletfian qf Not, 53 and 54. 

Bexahedral theet qfNo, 75 for the special case in which the faces of the pentahedron 

are the infinite plane and four planes forming a regular te- 
trahedron. 
Heuian of No, 58. 

Wire model to illustrate the projection of cubics with 1, 2, 8 and 4 nodes with real 

pentahedrons. 

Quartic Surfaces {PUutor ModeU), 

79. Summor't mffaee with 16 Ct and 16 double planes (all real), 

80. ** *' (8 6*2 and 8 double planes real). 

81. *' ** (4 C2 and 4 double planes real). 

82. (Quartic tcith 12C2 and 4 double planes (all real). 
83. 
84. 
85. 
86. 
87. 



II 



II 



II 



II 



II 



II 



II 



II 



tl 



II 



6i?s and 4 dou)>le planes (all real) with real biplanea. 
6^s and 4 double planes (all real) with imaginary biplanes. 
4('e and 4 double planes (all real), consisting of 6 closed sheets. 
4r« and 4 doublo planes (all real), consisting of 4 closed sheets. 
1 double linf, 

88. Steiner'i surface with 3 double lines and 4 double planes. 

89. Wave surface for opticallg uni-axial crystals^ one octant of outer sheet being removed 

(axes 8.8 : 7.8, nearly the ratio for calc-npar, dimensions 9 cm. 
8 cm.). 

90. Wave surface for optically bi-axial crystals^ outer sheet removable (axes \2St cm., 8.8 

cm., 6.2 cm.). The ellipsoid corresponding to this surface is 
No. 91. 

91. Ellipsoid corresponding to No. 90 (semiaxes 6 cm., 4.15 cm., 3.1 cm.). 

92. Wave surface for optically bi-axial crystals^ two octants, showing ellipsoidal and spher- 

oidal lines on both sheets (semiaxes 12 cm., 9 cm., 6 cm.). 

93. Dupin*s eyeHdOf ring variety (dimensions 17 cm., 17 cm., 6 cm.). 



94. 






II 






II 


11.5 cm., UJH cm., 4.5 cm.). 


•5. 






«• 






«i 


9 cm., 9 cm., 5J$ cm.). 


96. 






horn 






II 


18.7 cm., 15.3 cm , 5.7 cm.). 


•7. 






spindle 






•1 


11.5 cm., 11.4 cm., 9.7 cm.). 


98. 






parabolic 






•• 


15 cm., 13.5 cm., 10 cm.). 



Other Surfaces (Mo$Uy PUuief), 

99. Central smrfaee <(fan hyperboloid of one sheet : two models show the two sheets of tht 

surface separately, and a third represents the two together 
(axes of hyperboloid 5:2:1, the last being theconjugate axis). 

100. Focal surfaco of a system of rays, nearly coincident with the central surface of an 

elliptic paraboloid ; two models show the two sheets of tht 
surface separately, and a third represents the two together. 

101. Minimal surface of the ninth order. 

102. Surface of tho twelfth order; focal surface of rays from a luminous line after 

reflexion on the Interior of a circular cylinder whose axis 
meets the line. 

103. Surface qf rotation of constant positive curvature, meridian curve meeting the axis of 

rotation. 

104. Suifitce qf rotation qf constant positive eurvaturCt meridian curve not meeting the axis 

of rotation. 

105. Surface qf rotation qf constant negative curvature, meridian curve meeting the axia of 

rotation. 

106. Surface qf rotation qf constant negative curvature, meridian curve not meeting the axia 

of rotation. 

107. Ilelicoidal surface qf constant positive curvature, 

" " " negative " 

108. KianchVs surface of constant negative curvature with plane lines of curvature, 

109. Surf tee qf rotation of constant mean currafure (unduloid) showing geodetic lines. 

110. Surface of rotation qf constant mMin curvature (nodoiJ), showing geodetic lines : out 

model represents the surface generated by a complete period of 
the meridian curve, and a second represents the ring generated 
by the loop. 

111. Surface qf rotation qf eonstarU mean curvature (cateiwid), showing geodetic lines. 

112. Caienoid with line;* of curvature and asymptotic curves. 

113. ** of flexible brans to illustrate the development of the catenold upon tht 

rectilinear helicoid. 

114. Rertillnear helicoid with lines of curvature and asymptotic curves. 

115. Circular cylindrical helicoid with lines of curvature. 

116. Ilelicoidal surface developable upon an oblate spheroid ; the corresponding spheroid 

is No. 117 audits. 

117. Spheroid upon which No. 116 may be developed. 

118. '* of flexible brass to illustrate the development of No* 106. 

119. Surface generated by rotating the tractrix about its asymptote, showing geodetic lines, 

120. Surface tchou equation is^='am (u, k), ^, u, k, being used as rectangular coordinates. 

121. Catenaries on a sphere, 

122. Hemispherical botd with path qf a profectile, showing also the locus of lowest points 

corresponding to different horizontal velocitiea. 

123. CW5e, iphere, cone and hollow eylinder in perspective. 



ni. DESCRIPTIVE GEOMETRY MODELS. 

Each number consists of two boards, one horizontal and the other vertical, on which are 
shown the horizontal and vertical projections of one or more solids represented by accu- 
rate wooden models placed in proper position. 

1. Horizontal and vertical planes hinged so that the vertical projection may bt 

brought Into horizontal position, to show the relations of the two projections to 
each other and to the solid. 

2. Straight tinea, with rotations and transpositions. 

8. Straight lines and arcs ofeirHes, with rotations and transpositions. 

4. Imteritcettng lines and curves, with rotations and transpoaitiona. 

5. RccUwgi.et, paralUlograms and drdee, with rotationa. 

6. PnrnUilograme and ekrdet, with rotations. 

7. Qundrilnttral, with transpositions. 

8. Octagon, with transpositions. 

9. Ihirallol circles, with transpositions. 

10. Rotting circU, with rotations. 

11. Seetione of cif Under and cone. 

12. trarp«d and htiieoidal surjacu, 
18. Cube, with transpositions. 

14. Hexagonal pyramid, with transpositions. 

15. CoiK, with transpositions. 

16. Hfxagonal prism and cylinder^ with transpositions. 

17. Sphere and spheroid, with transpositions. 

18. Doileeahedron and double hcxogijnal pyramid, with transpositions: 

19. Double cone, with transpositions. 

20. Cylindrteal ring, with transpositions. 

Interskctino Lines axd Solids. 

21. Intersecting lines and intersecting lines and plartee, 

22. Intersecting lines and planes. 

23. Sfctions of quadrangular prism and cylinder, 

24. See'iuns of cone and hexagonal pyramid. 

25. Crystalline forms, derived from the cube, tetrahedron and octahedron. 

26. " ** " " ** rhombic and pentagonal dodecahedrons. 

27. Three quadrangtUar prisms, with sections. 

28. Two prii^ms, with bases in the planes of projection. 

29. Thru cylinders, with sections. 

80. Three right cylinders uith oblique cylinder, 

81. Three cylinders ; two prisms and a cyhndsr, 
32. Three cylinders ; three octagonal pntms, 

83. Three cones, with elliptic, parabolic and hyperbolic sections. 

84. Gme and eylinder, in three dilTercnt relative positions. 
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85. 8ph«ri and plan$ ; tpher$ and eon$ ; tHwtpKertt. 

86. Sphere and cylinder ; ephere and k^xagonal priem; ^her$ and quadrangtUar pritm, 

87. Sphere and cone; ephere and eylindrieal ring. 

88. Quarter eyUndrieal ring, with section ; eylindrieal rtng^ with fix parallel MCtloni. 

89. CffU*'drieeU ring with cylinder and cone, 

40. Two truncated oblique eonCf with bases in the planes of projection, 

Perspkctiyb Models. 

41. Straight Unee. 

42. Rectangle and circle, 

48. Cube and cylinder. 

Lights and Shadows. 

44. Linet in varioas positions. 



45. Quadrilateral and circular dieke, 

46. Quadrangular priem and etrnight ftiM, showing shadow of prism on the plane of 

projection and of line on the prism ; hex<igonal priem emd disk, showing shadow 
of prism on the plane of projection and of disk on the prism. 

47. Cylmier and d'cular diek ; oblique cylinder and circufar diek ; showing sliadows of 

cylinders on the plane of projection and of disks on the Cflinder. 

48. Hexagonal pyramid andvertiecU ditk ; cone and horixontal diak\ showing shadows as 

in 47. 

49. Ooncav* eone\ concave hemiephere, 

80. S^^kere; brakee, as an application of the sphere, hollow sphore and hollow ^lindtf. 



ANNOUNCEMENTS. 



DEGREE OF DOCTOROF PHILOSOPHY. 

Regulations adopted by the Board of University Studies. 

The degree of Doctor of Philosophy and Master of Arts will 
be conferred in conformity with the following regulations : 

1. The candidate, (after haying taken his first degree), most for 
three years parsne university studies under conditions approved 
by the Board of University Studies, of which at least the last year 
must be as an accepted candidate studying in the philosophical 
department of this university. 

2. He must satisfy the Board of University Studies as to his 
attainments by the preparation of a thesis and by passing written 
and oral examinations in one principal and two subsidiary subjects 
approved by the Board. 

3. Unless permission to the contrary be given, the thesis must 
be presented at least three months before the candidate intends to 
take his degree. 

4. The examination shall take place after the thesis has been 
approved, — ^the oral part of it before the Board of University 
Studies. 

5. All theses submitted for examination must be written on paper 
of uniform size and description, of which a pattern may be seen in 
the office. Each thesis must be accompanied by an analytical 
table of contents. In case the author does not write a perfectly 
legible hand, the thesis should be copied by a type-writer, — if the 
subject admit of it, — or by some capable penman, or be presented 
in print. Theses must be bound in uniform style, with the name 
of the writer lettered on the back, after a pattern to be seen in 
the office. 

6. Formal application in writing must be made to the Board of 
University Studies, through one of the members thereof, by students 
who wish to be enrolled as candidates for this degree, at least one 
year in advance of the anticipated time of final examination. Blank 
forms are provided for this purpose. 

7. The above regulations as to the degree of Doctor of Philos- 
ophy and Master of Arts abrogate all previous announcements 

incompatible with them. 

By authority of the Board, 

M. Warren, Secretary. 

EXHIBITIONS OF WORKS OF ART. 

Under the auspices of the Archaolog^ical Society of the University. 

The loan exhibitions under the auspices of the Archaeological 
Society of the University will be continued at 106 W. Monument 
Street, as below stated. The rooms are open on Saturdays from 
2 p. m. till dark Applications for cards of admission may be 
sent to the Secretaries of the Society. 

Saturdayf December 20. — Photographs of Italian Sculpture and Painting of 
the Fifteenth Century ; Etruscan and Italo-Greek Vases ; Fragments 
of Antique Sculpture. 



Salurdays, January 10, 17. — ^Photographs of Italian Sculpture and Painting 
of the Fourteenth and Sixteenth Centuries ; Sculptures and Vases (as 
above). • 

Saturdays, Janvtary 24, 31. — ^Engravings of Italian, French, German and 
British Schools of the Eighteenth and Nineteenth Centuries. 

SaturdaySj February 7, 14. — Engravings of Portraits of all Schools from the 
Sixteenth to the Nineteenth Centurj. (Italian, French, German, 
Flemish, Dutch and British). 

SaturdaySy February 21, 28. — Etchings of all Schools from the Sixteenth 
to the Nineteenth Century. 

The Society is indebted to A. L. Frothingham, Esq., for the 
loan of these works. 

SIR WILLIAM THOMSON'S LECTURES ON MOLECU- 
LAR DYNAMICS. 

The Yolnme of Sir William Thomson's lectures on Molecular 
Dynamics (delivered at the Johns Hopkins Uniyersitj In October, 
1884) is now ready ior delivery. 

An edition of 300 copies has been issued, and of this number all save 50 
copies were subscribed for in advance of issue. The price is fixed at five 
dollars net. No copies will be given away or sent in exchange. 

Stenographic notes of the lectures were taken by Mr. A. 8. Hatbawaj, 
lately a Mathematical Fellow of the Johns Hopkins University, and these 
notes have been written out aud carefully reproduced by the F&pyrognph. 
Plate Process. Additions have been made by Sir Wm. Thomson since bis 
return to Europe, and an index and bibliographical notes have also been 
added. In all there are 336 pages, quarto. 

Orders should be sent to the Publication Agency of the Universily, 



Studies from the Biglooioal Laboratory, Vol. IH, No. 
2 (December, 1 884) is now ready. It contains papers as follows: 

Notes on the Composition of the Blood and Lymph of the Slider Terri- 
pin, (Paeudemya rugosa). By W. H. Howell. 

The Origin of the Fibrin formed in the Coagulation of Blood. ?y 
W. H. Howell. 

On the Action of Carbolic Acid, Atropia, and Convallaria on the Heart; 
with some observations on the Influence of Oxygenated and Non-oxygen- 
ated blood, and of Blood in various Degrees of Dilution. With one Plate. 
By H. G. Beyer. 

The Action of Intermittent Pressure and of Defibrinated Blood upon the 
Blood vessels of the Frog and the Terrapin. By L. T. Stevens and F. S. Le*. 

Vol. VII, No. 2 (January, 1886), of the American JounNAt of 
Mathematics is now ready and contains the following articles: 

A memoir on the Abelian and Theta functions^ (chapters IV-VH <^' 
tinned from Vol. V.) By A. Cayley. 

Extrait d'une lettre de M. Hebmite. 

Solution of Solvable irreducible Quintic Equations without the aid of » 
Resolvent Sextic By Georoe Paxton YorNO. 

On the Algebra of Logic. By C. S. Peibce. 



Professor D. C. Bell, late of Dublin, gave, on Monday, December 22, 
before the members of the Shakespeare Circle, a condensation of Shsk** 
peare's comedy of The Merchant of Venice. 



J 
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PUBLIC LECTURES. 

Xhe lectures of Mr. Ooese and Mr. Corson are given In the tower hall of the JPeabody Ittntitute* The other courses 
are given in Hopkins Hall, The lectures will begin at ^ p. »»• on the days named, Tf$e doors will be opened at 
fifteen n%inutes before S. AppHcations for tickets may be made in the usual numn^r. No genercU course tickets are 
issued; applications should state specifically tfie course for which tickets are desired. See regulations on page 30. 



ENGLISH POETRY IN THE SEVENTEENTH CENTURY. 

Edmund Gobse, Esq , of London, Clark Lectarer on English 
Ijiteratnre in the University of Cambridge. 

Six lectures on The Rise of the Classical School of English 
Poetry in the Seventeenth Century, as follows : 

I. Monday f January 5. Poetry at the Death of Shakespeare. 

II. Wednesday, January 7. Waller and Sacharissa. 
IIL Friday, January ^ The Exiles. 

IV. Monday, January 12. Davenant and Cowley. 

V. Wednmday, January 14. The Reaction. 
VL Fnday, January 16. The Restoration. 

Two lectures on the poet Oray, in Hopkins Hall, January 8 

and 15. 

SHAKESPEARE. 

Pbofissob Hiram Corson, LL. D., of Cornell University, will 

give a course of twenty lectures on Shakespeare, beginning on 

Friday, January 23, and continuing on successive Mondays 

(except February 23), Wednesdays, and Fridays till March II. 

He will present ten Plays of Shakespeare, representing the poet's 
early, middle, and late work, and, along with a presentation of the organic 
ttmctore of the plays selected, will indicate Shakespeare's prog^ress in the 
creation of character, contrast his portrayal of characters with that of Ben 
Jonson and other contemporary dramatists, and especially set forth his inter- 
pretation of life which is concretely resident in the plays, — ^in a word, he 
will present the plays on the human side rather than on the scholastic. 

There will be two introductory lectures on Shakespeare in generaL The 
plays will then be taken up in the following order : 



(1592) Romeo and Juliet, 

(1596) King John, 

(1599) Much Ado about Nothing, 

(1602) Hamlet, 

(1606) Macbeth, 



{Coriolanus, 
Julius Oesar, 
Antony and Cleopatra, 
(1610) Winter's Tale, 
(1610-11) CymbeUne. 



Of the three Roman Plays, only Antony and Cleopatra will be specially 
treated. 

In calling attention to passages in the Plays, the line-numbering of the 
** Globe " edition (Macmillan & Co., New York) will be cited. 



THE PERPETUATION OP ANCIENT MANUSCRIPTS. 

J. Rendrl Harris, A. M., Associate Professor of New Testa- 
ment Greek and Paleeography, will give a course of eight ele- 
mentary lectures on the History of Writing, namely, the genesis, 
preservation, and interpretation of written documents, beginning 
Tuesday, January 13, and continuing every Tuesday and Thurs- 
day till February 5. 

These lectures will be addressed especially to the students of ancient 
languages and will be subsidiary to philological, biblical, archaeological, 
and historical research. As far as possible, they will be illustrated by fac- 
similes and representations of the ancient documents to which reference is 
made. The following scheme will suggest approximately the order to be 

followed in the lectures. 

I. Tuesday , January 13. 

2nb« art of foriting in ii» earlier phasee. The formation of alphabets. 
The materials employed. Dangers to which written documents have been 
ezpoaed and the means used to avoid or counteract them. The develop- 
,Bieiit oi public interest in the collection and re-publication of ancient 



records : e. g., Assyrian, Egyptian, Greek, etc Opportunities afforded to 
pabeographical students in the European libraries and museums. The 
Record Office and Ecole des Chartes. Possibilities of good work to be done 
in Baltimore. 

II. Thursday, January 15. 

On the tlimulua afforded to PaUeographieal Science by certain epoch-making 
diicoveries; an especial reference will be made to 
a. The Rosetta Stone. 

fi. The first inquiry into the meaning of the Cuneiform inscriptions. 
y. The recovery of important old -Hebrew remains, such as the Moabite 
Stone and the Siloam inscription. 

6, The recently discovered inscription of Cyrus. 

e. The researches and discoveries of the late Dr. Tischendorf. 

m. Tueeday, January 20. 

Ancient documents written on papyrus. Nature and manufacture of the 
Elgyptian paper. Peculiar interest attaching to papyrus documents. 
Antiquity of its employment. Earliest known papyri. Last traces of it. 
Important papyri ; including 

a. The great Harris papyrus. 

p. The Herculanean Rolls. 

y. The Hyperides MSS. 

d, Bankes* Homer papyrus. 

e. The London Psalter. 

C. The Paris S. Augustine. 
C. New Testament papyri. 

7. The recent finds at Medinet-ei-Fayyiim. 

it^. Thursday, January 22. 

On palimpsest MSS. Antiquity of palimpsests. Character of the 
rescript with regard to the original. Frequency of these MSS. Division 
into monopsests and dipsests. Means of restoration of the lost writing. 
Curious self-restoration of such MSS. Important MSS. recoverable in this 
way: 

a. Cureton's Homer. 

p. The Ambrosian Plautus. 

y. Codex Ephraeroi Syri. 

6, The S. Saba palimpsest of Euripides. 

e. The Codex Claromontanus. 

f . Codex Porphyrii of the New Testament. 
Some remarks on retraced codices. 

V. Tuesday, January 27. 

Famous libraries, andent and modem, e, g, : the Alexandrian Library ; the 

Library at Cesarea ; the British Museum ; the National Library at Paris ; the 

Vatican Library. The Libraries at Constantinople, S. Saba, Patmos, St. 

Catherine on Mt. Sinai. The monasteries on Mount Athos. £g3rptiaa 

convents. 

Yi. Thursday, January 29. 

Scribes and their peculiarities. Their manner of work, rate of pay, social 
position. Celebrated scribes of the middle ages. John Rhosus. Angelus 
Vergedus. A scribe with three fingers. Blessings and cursings. 

VII. Tuesday, Fdfrvary 3. 

On the determination of the date of a MS. Reasons for extreme difference 
of opinion among experts as to dates. Importance of reasoning from dated 
MSS. to undated ones. Some rules and tests. Illustration from the Teach- 
ing of the Apostles. Detection of frauds. Celebrated frauds. Simonides. 

Shapira. 

VIII. Thursday, February 5. 

Abbreviations found in Greek MSS. Ligatures. Short-hand. Evidence 
for the existence of an early short-hand. Monograms. Initials. Crypto- 
grams. Easter-wings. Curious notes sometimes found in MSS., e. ^^ ^^ 
Codex Sangermanensb of Matthew. 
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85. Spktre and plan§ ; tpher$ and eon4 ; tiootpKertt, 

86. Sphere and cylinder ; ephere and hexrigonal pritm; ^htr$ and quadrangular pritm, 

87. Sphere and cone; ephere and eylindrieal ring, 

88. Quarter eylindrietd ring, with section ; eylindrieal ring^ with fix parallel MCtions. 

89. Cjt/lindriaU ring with cylinder and cone. 

40. 7*100 truncated oblique conen^ with baaes in the planes of projection. 

Pebspkctiyb Models. 

41. Straight Unee, 

42. Rectangle anddrde, 

48. Cube and cylinder. 

Lights and Shadows. 

44. Linee in various positions. 



45. Quadrilatirai and cireular dieka, 

46. Quadrangular priem and etrnight ftiM, showing shadow of prism on the plane of 

projection and of line on the prism ; hextigonal priem and ditk, showing shadow 
of prism on the plane of projection and of disk on the prism. 

47. Cylmier and d'cufar disk ; oUique cylinder and drct^ar diek ; showing shadows of 

cylinders on the plane of projection and of disks on the cylinder. 

48. Hexagonal pyramid andverticed ditk ; cone and korixonial ditk\ showing shadows sa 

in 47. 

49. Concav*eone' concave hemitphere, 

80. Inhere; hrakee, as an application of the sphere, hollow sphore and hollow ^Under. 



ANNOUNCEMENTS. 



DEGREE OF DOCTOROF PHILOSOPHY. 

Regulations adopted by the Board of University Studies. 

The degree of Doctor of Philosophy and Master of Arts will 
be conferred in conformity with the following regulations : 

1. The candidate, (after haying taken his first degree), mnst for 
three years pursue university studies under conditions approved 
by the Board of University Studies, of which at least the last year 
must be as an accepted candidate studying in the philosophical 
department of this university. 

2. He must satisfy the Board of University Studies as to his 
attainments by the preparation of a thesis and by passing written 
and oral examinations in one principal and two subsidiary subjects 
approved by the Board. 

3. Unless permission to the contrary be given, the thesis must 
be presented at least three months before the candidate Intends to 
take his degree. 

4. The examination shall take place after the thesis has been 
approved, — the oral part of it before the Board of University 
Studies. 

5. All theses submitted for examination must be written on paper 
of uniform size and description, of which a pattern may be seen in 
the office. Each thesis must be accompanied by an analytical 
table of contents. In case the author does not write a perfectly 
legible hand, the thesis should be copied by a type-writer, — ^if the 
subject admit of it, — or by some capable penman, or be presented 
in print. Theses must be bound in uniform style, with the name 
of the writer lettered on the back, after a pattern to be seen in 
the office. 

6. Formal application in writing must be made to the Board of 
University Studies, through one of the members thereof, by students 
who wish to be enrolled as candidates for this degree, at least one 
year in advance of the anticipated time of final examination. Blank 
forms are provided for this purpose. 

7. The above regulations as to the degree of Doctor of Philos- . 
ophy and Master of Arts abrogate all previous announcements 

incompatible with them. 

By authority of the Board, 

M. Warren, Secretary, 

EXHIBITIONS OF WORKS OF ART. 

Under the auspices of the Archaolog^ical Society of the University. 

The loan exhibitions under the auspices of the Archaeological 
Society of the University will be continued at 106 W. Monument 
Street, as below stated. The rooms are open on Saturdays from 
2 p. m. till dark Applications for cards of admission may be 
sent to the Secretaries of the Society. 

Saturday^ December 20. — Photographs of Italian Sculpture and Painting of 
the Fifteenth Century ; Etruscan and Italo-Greek Vases ; Fragments 
of Antique Sculpture. 



SalttrdaySj January 10, 17. — ^Photographs of Italian Sculpture and Painting 
of the Fourteenth and Sixteenth Centuries ; Sculptures and Vases (u 
above). • 

Saturdays, January 24, 31. — ^Engravings of Italian, French, German and 
British Schools of the Eighteenth and Nineteenth Centuries. 

Saturdays, February 7, 14. — Engravings of Portraits of all Schools from the 
Sixteenth to the Nineteenth Centurj. (Italian, French, German, 
Flemish, Dutch and British). 

Saturdays, February 21, 28. — Etchings of all Schools from the Sixteenth 
to the Nineteenth Century. 

The Society is indebted to A. L. Frothingham, Esq., for the 
loan of these works. 

SIR WILLIAM THOMSON'S LECTURES ON MOLECU- 
LAR DYNAMICS. 

The volume of Sir William Thomson's lectures on Molecular 
Dynamics (delivered at the Johns Hopkins Universitj in October, 
1884) is now ready for delivery. 

An edition of 300 copies has been issued, and of this number all save 60 
copies were subscribed for in advance of issue. The price is fixed at five 
dollars net. No copies will be given away or sent in exchange. 

Stenographic notes of the lectures were taken by Mr. A. S. Hathawaj, 
lately a Mathematical Fellow of the Johns Hopkins University, and these 
notes have been written out aud carefully reproduced by the Papyrograph 
Plate Process. Additions have been made by Sir Wm. Thomson since his 
return to Europe, and an index and bibliographical notes have also been 
added. In all there are 336 pages, quarto. 

Orders should be sent to the Publication Agency of the Universiiy, 



Studies from the Biological Laboratobt, Yol. IH, Ko. 
2 (December, 1 884) is now ready. It contains papers as follows: 

Notes on the Composition of the Blood and Lymph of the Slider Tern- 
pin, (Pseudemys rugosa). By W. H. Howell. 

The Origin of the Fibrin formed in the Coagulation of Blood. ?y 
W. H. Howell. 

On the Action of Carbolic Acid, Atropia, and Convallaria on the Heart; 
with some observations on the Influence of Oxygenated and Non-oxygen" 
ated blood, and of Blood in various Degrees of Dilution. With one Plate. 
By H. G. Beyer. 

The Action of Intermittent Pressure and of Defibrinated Blood upon the 
Blood vessels of the Frog and the Terrapin. By L. T. Steveks and F. S. Le& 

Vol. VII, No. 2 (January, 1886), of the American Journai. of 
Mathematics is now ready and contains the following articles: 

A memoir on the Abclian and Theta functions, (chapters IV-VH, con- 
tinued from Vol. V.) By A. Cayley. 

Extrait d'une lettre de M. Hebmite. 

Solution of Solvable irreducible Quintic Equations without the aid of » 
Resolvent Sextic. By George Paxton Young. 

On the Algebra of Logic. By C. S. Peibce. 

Professor D. C. Bell, late of Dublin, gave, on Monday, December 22, 
before the members of the Shakespeare Circle, a condensation of Shaken 
peare's comedy of The Merchant of Venice. 
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PUBLIC LECTURES. 

The lectures of^Mr. Oosse and Mr* Corson are given In the tower hall of the JPeabody Ittntitute* The other courses 
are given in Hopkins HalL The lectures will begin at 5 p» i». on the days natned, T/de doors will be opened at 
fifteen minutes before 5. AppHcations for tickets tnay be made in the usual manner. No general course tickets are 
issued ; applications should state specifically Vie course for which tickets are desired. See regulations on page 30. 



ENGLISH POETRY IN THE SEVENTEENTH CENTURY. 

Edmund GossSy Esq , of London, Clark Lectarer on English 
Literatare in the University of Cambridge. 

Six lectures on The Rise of the Classical School of English 
Poetry in the Seventeenth Century, as follows : 

I. Monday, January 5. Poetry at the Death of Shakespeare. 

II. Wednesday, January 7. Waller and Sacharissa. 
ni. Friday, Janwury it The Exiles. 

IV. Monday, Janwury 12. Davenant and Cowley. 

V. Wednetdaiy, January 14. The Reaction. 
VL Friday, January 16. The Restoration. 

Two lectures on the poet Oray, in Hopkins Hall, January 8 
and 15. 

SHAKESPEARE. 

PB0FE8S0B Hiram Corson, LL. D., of Cornell University, will 
give a course of twenty lectures on Shakespeare, beginning on 
Friday, January 23, and continuing on successive Mondays 
(except February 23), Wednesdays, and Fridays till March 11. 

He will present ten Plays of Shakespeare, representing the poet's 
early, middle, and late work, and, along with a presentation of the organic 
itmctare of the plays selected, will indicate Shakespeare's progress in the 
creation of character, contrast his portrayal of characters with that of Ben 
Jonaon and other contemporary dramatists, and especially set forth hb inter- 
pretation of life which is concretely resident in the plays, — ^in a word, he 
will present the plays on the human side rather than on the scholastic. 

There will be two introductory lectures on Shakespeare in general. The 
plays will then be taken up in the following order : 



(1592) Romeo and Juliet, 

(1596) King John, 

(1599) Much Ado about Nothing, 

(1602) Hamlet, 

(1606) Macbeth, 



{Coriolanus, 
Julius Oeesar, 
Antony and Cleopatra, 
(1610) Winter's Tale, 
(1610-11) Cymbcline. 



Of the three Roman Plays, only Antony and Cleopatra will be specially 
treated. 

In calling attention to passages in the Plays, the line-numbering of the 
''Globe" edition (MacmiUan & Ck)., New York) will be cited. 



THE PERPETUATION OP ANCIENT MANUSCRIPTS. 

J. Rendrl Harris, A. M., Associate Professor of New Testa- 
ment Greek and Paleeography, will give a course of eight ele- 
mentary lectures on the History of Writing, namely, the genesis, 
preservation, and interpretation of written documents, beginning 
Tuesday, January 13, and continuing every Tuesday and Thurs- 
day till February 5. 

These lectures will be addressed especially to the students of ancient 
languages and will be subsidiary to philological, biblical, ardieological, 
and historical research. As far as possible, they will be illustrated by fac- 
similes and representations of the ancient documents to which reference is 
made. The following scheme will suggest approximately the order to be 

followed in the lectures. 

I. ISuaday, January 13. 

The art cf writing in ii» earlier phases. The formation of alphabets. 

The materials employed. Dangers to which written documents have been 

ezpoaed and the means used to avoid or counteract them. The develop- 

jneol oi paUic interest in the collection and re-publication of ancient 



records : e. g,, Assyrian, Egyptian, Greek, etc. Opportunities afforded to 
pabeographical students in the European libraries and museums. The 
Record Office and Eoole des Chartes. Possibilities of good work to be done 
in Baltimore. 

II. Thursday, January 15. 

On the stimulus afforded to Palaogrc^hieal Science by certain epoeh'vnaking 
discoveries; an especial reference will be made to 
a. The Rosetta Stone. 

P, The first inquiry into the meaning of the Cuneiform inscriptions, 
y. The recovery of important old Hebrew remains, such as the Moabite 

Stone and the Siloam inscription. 
6, The recently discovered inscription of Cyrus, 
e. The researches and discoveries of the late Dr. Tischendorf. 

III. Tuesday, January 20. 

Ancient documents wriUen on papyrus. Nature and manufacture of the 
E^ptian paper. Peculiar interest attaching to papyrus documents. 
Antiquity of its employment. Earliest known papyri. Last traces of it. 
Important papyri ; including 

a. The great Harris papyrus. 

/?. The Herculanean Rolls. 

y. The Hyperides MSS. 

6, Bankes' Homer papyrus. 

e. The London Psalter. 

f. The Paris S. Augustine. 
C. New Testament papyri. 

fj. The recent finds at Medinet-ei-Fayyiim. 

it^. Thursday, January 22. 

On palimpsest MSS, Antiquity of palimpsests. Character of the 
rescript with regard to the original. Frequency of these MSS. Division 
into monopsests and dipsests. Means of restoration of the lost writing. 
Curious self-restoration of such MSS. Important MSS. recoverable in this 
way : 

a, Cureton's Homer. 

p. The Ambrosian Plautus. 

y. Codex Ephraeroi Syri. 

6, The S. Saba palimpsest of Euripides. 

f. The Codex Claromontanus. 

f . Codex Porphyrii of the New Testament. 
Some remarks on retraced codices. 

V. Tuesday, January 27. 

Famous libraries, andent and modem, e, g. : the Alexandrian Library ; the 

Library at Cesarea ; the British Museum ; the National Library at Paris ; the 

Vatican Library. The Libraries at Constantinople, S. Saba, Patmos, St. 

Catherine on Mt. Sinai. The monasteries on Mount Athos. Egyptian 

convents. 

Yi. Thursday, January 29. 

Scribes and their peculiarities. Their manner of work, rate of pay, social 
position. Celebrated scribes of the middle ages. John Rhosus. Angelus 
Vergedus. A scribe with three fingers. Blessings and cursings. 

VII. Tuesday, February 3. 

On the determination of the dale of a MS, Reasons for extreme difference 
of opinion among experts as to dates. Importance of reasoning from dated 
MSS. to undated ones. Some rules and tests. Illustration from the Teach- 
ing of the Apostles. Detection of frauds. Celebrated frauds. Simonides. 

Shapira. 

vin. Thursday, February 5. 

Abbreviations found in Greek MSS, Ligatures. Short-hand. Evidence 
for the existence of an early short-hand. Monograms. Initials. Cr3rpto- 
grams. Easter-wings. Curious notes sometimes found in MSS., e. g,, the 
Codex Sangermanensis of Matthew. 
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PHONETICS AND PRONUNCIATION. 

A. Melville Bell, Esq., of Washington, formerly of London, 
author of "Visible Speech," will give foar lectures on Phonetics, 
as follows : 

L Tuesday f February 10. 

Enumeration of the yarieties of speech elements. Alphabetic Conference 
in 1854 and its results. Phonetic and pictorial wonts. Earlv English pro- 
nunciation. Specimen of Shakesperiun English. Spelling. Methods of 
phonetic initiation. Visible speech. Its applicability to all languages. 
Varieties of Alphabets. Modem increase in the number of discriminated 
sounds. The whole cmount of phonetic variety. Special symbols indis- 
pensable. Descriptive names of the physiological letters. Symbols for 
thirty -six vowels^ and forty-eight consonants. All produced from nine 
elementary symbols. Exercises. 

n. Thursday^ Fdn-uary 12. 

Voice sounds. Breath sounds. Mouth sounds. Inhalations. Suctions. 
Kesemblance of lowland Scotch to Eurly English. Specimen of the ver- 
nacular of Burns. How the visible speech category of sounds was formed. 
Previous classifications and nomenclature of vowels. Glossotype. Inter- 
national Phonetics.' Natural scales of vowel sounds. The names of the 
Towcl symbols translated into phonetic action. Exercises. 

ni. Tuesday, February 17. 

Prejudice against novelty. University College, London. Relation of the 
vowel symbols to mouth-cavities. Development of connonants from vowels. 
The names of the consonant symbols translated into phonetic action. Cor- 
respondence between the sounds of L and F. Consonant percussions. 
Clicks. Kon-vocai nasal consonants. Throat consonants. Exercises. 

IV. Thursday J February 19. 

Glides. Development of vowels from consonants. Sounds of R, The 
American 22. Consonants in combinations. Sounds of Ch and J, The 
Tones of Speech. Dialectic and professional tunes. Significance of tones. 
Language interpreted by tones. Tests of ear. The source of expressiveness 



in articulate sounds. Unused speech-materiaL Speechnneading by the 
deal 

Mb. Bell will also give two lectures on English Pfxmunciaiianp 
as follows : 

y. 2V(€sday, Febrwuy 24 

English pronunciation and the pronunciation of English. Characteristic 
excellences, and the means to their attainment Schemes of sounds in pro- 
nouncing dictionaries. Divergence in American and English phonetic 
practice. Elements. Syllables. Accent. Dialects. Foreign words. Oral 

action, Ac. 

Yi. Thursday, February 26. 

Defects and peculiarities of speech illustrated, in a corrective lesson to a 
'* shadow class'' of students. 



FRENCH LITERATURE. 

M. Rabillon, Lecturer on French Literature, will contfnae bis 
course of lectures (in French), on successive Saturdays till further 
notice. 



SCHEDULE OF DATES OF PUBLIC LECTURES. 

Mondays (Jan. 5-12), Mb. Qosse. 

" (Jan. 26-Mar. 9, except Feb. 23), Mb. Cobsov. 
ISusdays (Jan. 13-Feb. 3), Mb. Habbis. 

" (Feb. 10-24), Mb. Bell. 
Wednesdays (Jan. 7-14), Mb. QoesE. 

" (Jan. 23-Mar. 11), Mb. Cobsoh. 

Thursdays (Jan. 15-Feb. 5), Mb. Habbis. 

" (Feb. 12-26), Mb. Bell. 
Fridays (Jan. 9-16), Mb. Qosse. 

" (Jan. 23-Mar. 6), Mb. Cobsok. 
Saiurdays (till further notice), M. Babillok. 



PROCEEDINGS OF SOCIETIES. 



Deeanber 3.— Sixtieth regular meeting. Professor Martin in the chair. Forty-two per- 
sons present. 
Papers read: 
Why does One Attack of many Infectious Diseases Protect fhnn a Second? hy G. M. 

Sternbkbg. (See p. 31.) 
An Account of some additional Geometrical Models, by W. E. Stobt. (Sm p. 36.) 
A simple Apparatus which enables students to Determine the Equivalents of some of 
the Elements, by H. N. Mobsb. 

January 7.— Sixty-first r^^lar meeting. Professor Martin in the chair. FiAy persons 

present. 
Papers read: 

On the Seat of Electromotire Force in the Voltaic Cell, by C. A. Pebkiits. 

A Measure of the Attractive Force exerted by Isomeiic and Homologous Molecules, 
by I. Rbmsbn. 

Is Scientific Psychic Research Practicable? by G. S. Hall. 

FhiMifgicat Association* 

Dteember 6.— Fifty-seventh regular meeting. Professor Gildersleeve in the chair. 

Thirty-nine members present. 
Papers read: 

Some account of King Alfred's Anglo-Saxon Version of the D« OomolatUms PhiUuo- 
phiae of Boethius, by J. W. Bbioht. (See p. 32. ) 

On the Etjmology of Elixir, by C Adlbb. {See p. 38.) 

January 9.— Fifty-eighth regular meeting. Professor Gildersleeve in the chair. Thirty- 
five members present 

Papers read: 
On the Dialects of North Germany, by E. H. Spiekrb. 
The Lessons of the Pelopineasian War as developed in the Speeches of Thucydides, by 

A. H. HUIZINGA. 

On the Etymology of Hybrid, by M. Wabbev. 

Htsiorieal and PoiUieal Beieneo Association* 

Hovember 21. — Dr. H. B. Adams in the chair. 
Principles of Graduate and Undergraduate Work in History and Politics, by H. B. 

Adaips and J. F. Jamksow. 
Principles of Graduate and Undergraduate Work in Political Economy, by R. T. Ely. 



Deeember 5.— Dr. H. B. Adams in the chair. 
The Colony at Saybrook, Connecticut, by C. H. Lbvbbicobx. 
The Quaker Settlement at ElHoott's Mills, by H. B. Adams. 
Canadian Studies in Local History, by E. R. L. Gould. 

Work of The Historical and Political Science Association in the UniTeralty of 
Nebraska, by W. H. Lichtt. 

Deeember 12.-7Dr. H. B. Adams in the chair. 
Contemporary Socialism, by R. T. Ely. 
Studiea in Germanic Folk-Lore, by E. F. Lbyh. 

Recent changes in the Historical and Political courses at Talt Ccdlefe^ Iqr C H. 
Levrbmobk. 

Deeember 17.— Dr. H. B. Adams in the chair. 
The New Jersey Proprietors, by Auariy Scott. 
Laughlin's Revision of Mill's Political Economy, by R. T. Ely. 

Metaphysical dnh, 

Deeember 16.— Fortieth regular meeting. Profiessor Hall in the dhalr. Twenty-AT* 

members present. 
Papers read: 

A case of Visualized Number Forma, by G. R db Stdoukb. 

A case of Contagious Frenzy, by J. C. C. Nkwtom. 

Observations on the Psychology of Reading, by A. H. Gbom. 

Final Causes, by A. T. Buuce. 

An Educational Study, by C. H. Levebmobb. 

Report on Visual Localization and the Sensation of Heat, by H. H. DouxAXJi&os, 

Arckeeoioffical Society, 

Dettnibtr 20.— Thirty-five persons present. 
On the American School of Arcbsology at Athens, by A. M. Wilooz. 
Dr. Wilcox gave an account of the situation of the school, of his work theie last 
and of its ftiture prospects. 
On the Great Seal of Maryland, by C. C. Hall. 
This paper discusses the date of this Seal recently found at Annapolis^ which was 
of those sent over from England under Lord Baltimore. 
On Greek and Etruscan Vases, by A. Embbbom. 
TliiB address was illustrated by examples in two collections on ezhihitloo In tbs 
of the society, loaned by Mr. A. L. Froihingham and Mis. Lsngdoa WIHIsoml 
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STANDING ANNOUNCEMENTS. 



JOHNS HOPKINS UNIVERSITY. 

Opened for I&itmctioxi in 1876. 

The Johns Hopkins University was founded 
by the munificence of a citizen of Baltimore, 
Johns Hopkins, who bequeathed the most of his 
large estate for the establishment of a Univer- 
sity and a Hospital. It was intended that these 
institutions should cooperate in the promotion of 
medical education. The Hospital buildings are 
approaching completion. 

The foundation of the University is a capital, 
in land and stocks, estimated in value at more 
than $3,000,000 ; the capital of the Hospital is 
not less in amount. 

The University was incorporated under the laws 
of the SUte of Maryland, August 24, 1867. 
Power to confer degrees was granted by the 
Legislature in 1876. 

Suitable buildings have been provided in Bal- 
timore at the corner of Howard and Little Ross 
Sts., and are furnished with the necessary appa- 
ratus and books. 

Academic Staff, 1884-5. 

Dakikl C. Oilman, ll. d., PreHderU qf the UnivertUy, 

J. J, Sylvester, f. r. s., d. c l., Prqftswr {Emeriitu) qf 
MatAemaiics, 

Basil L. Gilderslebvk, ph. d. ll. d., Professor qf Greek. 

O. Stanley Hall, fh. d., Professor af PtychtAogy and Peda^ 
gogics. 

Paul Haupt, ph. d., Prufessor of the Shemitie Languages. 

U. Newell Martin, dr.sc., a.m., Professor qf Biology and 
Dire<Uor of the Biological Laboratory. 

Chaklks D. Morris, a.m., OoUegiate Prqfestor ^f Latin and 
Greek. 

Simon Nkwcomb, ll. d., Prqfessor of Mathematics and As- 
tronomy, 

Ira Kemsen, m. d., ph. d., Prqfessor of Chemistry and Direc- 
tor of the Chemical Laboratory. 

Hknry a. IRowland, ph. d., Professor qf Physics and Direc- 
tor of the Physical Laboratory. 

William H. Welch, m.d., Professor of Pathology. 

John S. Billings, m. d.. Lecturer on Hygiene. 

Hiram Corson, a. m , lu d., Lecturer on English Literature. 

Edmund Gosse, Lecturer on English Literature. 

George S. Morris, a. m., ph. d., Lecturer on the History qf 
Philosophy, 

liiboNCE Rabillon, bagh. ta lett., Lecturer on French Lit>- 
erature, 

William Thomson, ll. d.. Lecturer on Molecular Dynamics. 

Herbert B. Adams, ph.d., Associate Professor of History. 

Maurice Bloo'mfield, ph. d., Associate Professor qf Sanskrit. 

William K. Brooks, ph. d.. Associate Prqfessor of Morphol- 
ogy and Director of the Chesapeake Zu6logical Laboratory, 

Thomas Craig, ph. d., Associate Prqfessor qf Applied Mathe- 
matics. 

A. Marshall Elliott, a. m., Associate Professor of Romance 
Languages, 

J. Bendel Harris, a. m., Asm>ciate Prqfessor of Hew Testor 
ment Greek and Palaeography. 

Harmon N. Morse, ph. d.. Associate Professor qf Chemistry 
and Sub-lHrector of the Cfiemical Laboratory, 

William E. Story, ph. d.. Associate Prq/essorof Mathematics, 
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PLAN OF THE CIRCULARS. 

Tbe Johns Hopkins University Circulars are 
published at convenient intervals during the 
academic year for the purpose of communicating 
intelligence to the various members of the Univer- 
sity in respect to work which is here in progress, 
as well as for the purpose of promulgating offi- 
cial announcements from the governing and 
teaching bodies. During the current academic 
year, successive circulars may be expected in the 
months of November, December, January, March, 
April, May, and June, to be followed at the close 
of the year by an index. 

Although these circulars are designed for the 
members of the University, they have frequently 
been called for by institutions and libraries at a 
distance, and also by individuals who are inter- 
ested in the literary and scientific activity of 
this University. Subscriptions and exchanges 
are therefore received. 
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PUBLIC LECTURES. 
Notioe in Sespeot to the Admission of the Public. 
In answer to inquiries, and in correction of 
some current misapprehensions, the following 
statements are maae in respect to the public 
lectures given in the Johns Hopkins University. 

These courses are academic lectures, designed 
primarily for the members of the University, and 
supplementary to the regular class-room work of 
the students. 

As the members of the University rarely re- 
quire the entire room, the Trustees have taken 
great pleasure in inviting other persons, not con- 
nected with the University, to attend. 

As these lectures are not intended for popular 
entertainment, but for the instruction of students, 
those persons first receive tickets, in most cases, 
who are known to be especially interested in a 
particular course, — ladies as well as gentlemen. 

There is no general course ticket issued. Applica- 
tions should sUite specifically the course for which 
tickets are desired. Programmes and other cur- 
rent information pertinent to university work may 
be found in the University Circulars^ sent to sub- 
scribers on the payment of one dollar per annum, 
by the Publication Agency of the University. 

The usage of giving personal notification has 
been discontinued, and those therefore who are 
interested in such announcements should hereafter 
consult the Circulars. 

It will save much delay if applications for 
tickets and inquiries on these and other routine 
matters are addressed not to individuals but to the 
Johns Hopkins University, by postal card, and 
answers will be promptly returned bv mail. Per- 
sonal applications consume time needlessly. 

VS^Tho lectures begin at 6 o'clock punctually. 
The doors of the hall are opened at fifteen minutes 
before 5, and the lectures do not exceed an hour in 
the delivery. 
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Annual Register will be sent by mail for one 
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Agency of the Johns Hopkins University," Biil- 
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THE BENEFITS WHICH SOCIETY DERIVES 

FROM UNIVERSITIES. 

The Annual Address before the Johns Hopkins University, delivered in Baltimore, 

February 23, 1885, 



By DANIEL C. OILMAN, 

President of the University. 



ies and Gentlemen: 



be concerned in the establishment and 
jlopment of a University is one of the 
est and most important tasks ever imposed 
a community or on a set of men. It is an 
ertaking which calls for the exercise of the 
ost care, for combination, cooperation, liber- 
r, inquiry, patience, reticence, exertion and 
jr ceasing watchfulness. It involves per- 
ities, delays, risks. Mistakes cannot possibly 
ivoided; heavy responsibility is never absent. 

history and experience light up the prob- 
; hope and faith give animation to the 
:lers when they are weary and depressed, 
ply moved by these considerations, I desire 
ring before you, my colleagues in this, work, 
out whose labors all would be a failure, 
who are Trustees, and you who are teachers, 
re the citizens of Baltimore, and before this 
pany of students pressing forward to take 
places of authority in the work of educa- 
m and administration — before you all, my 
ids, I wish to suggest some aspects of uni- 
ity life, which, if not new, may perhaps be 
»d in terms which are fresh, with illustrations 
m from our own experience, 
ask you to reflect at this time on the relation 
jniversities to the progress of Civiliza- 
, and I begin by assuming that we are agreed 
tantially on the meaning of both these terms. 

word university, as applied to a learned 
oration, is several hundred years old, and 
11 times and lands has embodied the idea of 
highest known agency for the promotion of- 
vledge and the education of youth. Civiliza- 

is a new word, hardly introduced a cen- 

ago, though the idea which it embodies is 
)ld as organic society. Guizot, to whose 
lence we owe the popularity of this term. 
Is its formal detinition, declaring in general 
s that civilization is the grand emporium 



of a people, in which all its wealth, all the 
elements of its life, all the powers of its exist- 
ence are stored up. "Wherever," as he goes on 
to say, *'the exterior condition of man becomes 
enlarged, quickened or improved, wherever the 
intellectual nature of man distinguishes itself by 
its energy, brilliancy and its grandeur; where-, 
ever these two signs concur, and they often do 
so, notwithstanding the gravest imperfections in 
the social system, there man proclaims and 
applauds civilization." Assuming, then, that 
by university the highest school is understood, 
and by civilization the highest welfare of man- 
kind, let us inquire into the influence which 
the advancement of knowledge by means of 
superior educational establishments has exerted 
or may exert upon the progress of society. 

A little reflection will remind us of five great 
agencies by which modern Christian civilization is 
helped forward: first the Family, unit of our 
social organization, recognized by Aristotle as the 
basis of society, and styled by modern philosophers 
"the focus of patriotism" (Lieber) and the very 
"starting point of social morality" (Maurice); 
next. Trade or Commerce, the exchange of one 
man's products for another's, the traflic between 
communities and nations; third, Law and Custom, 
written and unwritten, the enforcement of duties, 
and defense of rights, the equitable adjustment of 
conflicting claims ; fourth. Religion, the acknow- 
ledgment of personal responsibility to an infinite 
and all controlling Power. The last to be named 
is Knowledge, the recorded observations and 
experience of our race in ancient and in modern 
times, or in other words Scientia, science in its 
broadest significance. 

These five influences working in dwelling 
houses, market places, state houses, churches, 
libraries and schools, control our modern life ; and 
that state of society is the best, in which domestic 
virtue, mercantile honor and the freedom of 
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exchange, obedience to law, pure and undefiled 
religion, and the general diffusion of knowledge, 
are the dominant characteristics. We are only 
concerned, at present with the last of these five 
factors. 

The means by which our race has acquired 
knowledge and preserved its experience are mani- 
fold. The inhabited world is a great laboratory, 
in which human society is busily experimenting. 
Observation, exploration, and reflection have been 
allied in interpreting the physical characteristics of 
the globe, ever since the primeval law. Subdue 
the earth, was heard by primitive man; experi- 
ments in social organization have also been made 
on a colossal scale, and in little microcosms; 
war has taught its pitiful lessons; superstition, 
irreligion, vice and crime as well as literature, 
art, law, religion and philosophy have all been 
teachers; customs, traditions, epics, creeds, codes, 
treaties, inscriptions, parchments, books, pyramids, 
temples, statues, museums, schools, pulpits, plat- 
forms have all been employed to perpetuate and 
diffuse the knowledge which has been acquired; 
but ever since Europe emerged from the dark- 
ness of the middle ages. Universities have 
been among the most potent of all agencies 
for the advancement and promulgation of Learn- 
ing. Their domain, the republic of letters, has 
been wider than the boundaries of any state; 
their citizens have not been restricted to any 
one vocabulary; their acquisitions have been hid 
in no crypt. They have gathered from all 
fields and distributed to all men. Themes the 
most recondite, facts the most hidden, relations 
the most complex have been sought out and 
studied, that if possible the laws which govern 
the world might be discovered, and man made 
better. 

In one of our halls, there hangs a diagram 
which I never pass without pausing to think 
of its significance, listening as I would before 
the sphinx to discover if it has any message 
for me. It contains a list of European uni- 
versities founded since the dawn of modern 
states, — a period of more than seven centuries, a 
list of over two hundred names. Every state in 
Europe, every great city, has its high school. 
Popes, emperors, kings and princes have been 
their founders; ecclesiastics, reformers, republics. 



municipalities, private citizens, munificent women 
have contributed to their maintenance. Wherever 
European civilization has gone, the idea of the 
university has been carried with it, to North and 
South America, to Australia, even to India, 
China and Japan; it came with the Virginians 
to Williamsburg, with the New Englanders to 
Cambridge and New Haven; it was planted in 
California before there was an organized state 
on the Pacific slope. 

The idea is often vague, sometimes perverted, 
commonly half-developed,* at times inflated, — 
nevertheless it contains this principle of life, 
that in every civilized community there must 
be a high school, capping, crowning, binding all 
other institutions for the advancement of learning. 

Allow me to turn your attention to some 
historical illustrations. 

Notwithstanding the great renown of Char- 
lemagne, greatest of monarchs between Caesar 
and Napoleon, the fact that his empire was 
founded upon the principle of superior educa- 
tion is not so familiar ; but a recent writer 
(Mr. Mullinger) has given us an instructive 
essay on the schools of Charles the Great and 
a still more recent writer, (Mr. R. L. Poole) 
has made a studv of their influence. "If his 
reign marks the dividing line between ancient 
and modern history," says the latter, ** it is 
not only by virtue of its political facts but 
also because he begins the education of the 
Northern races, — fitting them in time to rule 
the world as the Romans had done before them." 

A monk of St. Gall has preserved for us 
what purports to be an authentic account of 
the mode in which learning was introduced 
into the Prankish empire, and although the 
extract is long I am sure it will not weary 
you, as I read from the translation of Mr. Poole. 

^^Wkeriy^ says the monk, ^^the illustrious Charles 
had begun to reign alone in the western parts of 
the worlds and the study of letters was everywliere 
well-nigh forgotten^ in such sort that the worship of 
the true God declined^ it chanced that two Scots 
from Ireland lighted with the British merchants on 
the coast of Gaul, men learned without comparej 
as well in secular^ as in sacred writings; who, since 
they shewed nothing for sale, kept crying to the 
crowd that gatliered to buy. If any man is desirous 
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of wisdom^ let him come to us and receive it ; for 
we have it to selL This therefore they declared they 
had for sale^ since they saw the people to traffic not 
in gifts but in saleable things^ so that they thus might 
either urge them to purchase wisdom like other goods 
or^ as the events following sheWj turn them by such 
declaration to wonder and astonishment. At length 
their cry being long continued was brought by cer- 
tain that wondered at them or deemed them madj 
to the ears of Charles^ the king^ always a lover 
and most desirous of wisdom: whOy when he had 
called them with all haste into his presence, eiiquired 
if as he understood by report, they had wisdom 
verily with them. Yea, said they, we have it and 
€xre ready to impart to any that rightly seek it in 
the name of the Lord. When therefore he had 
enquired what they would have in return for it, they 
answered, Only proper places and noble souls, and 
such things as we cannot travel without, food and 
wherewith to clothe ourselves. Hearing this he was 
filled with great joyJ*^ 

Several instances in modern history may be 
cited, in each of which the close of a great civil 
commotion has been marked by the foundation 
of a university. One of them is quite familiar. 
A little more than three hundred years ago, 
Leyden, so lately freed from the horrors of a 
siege, "so lately the victim of famine and pes- 
tilence, had crowned itself with flowers." The 
university was to be inaugurated. In the grand 
procession rode a female figure, the Holy Gospel, 
attended by Four Evangelists; then came other 
allegorical figures, emblematic of Law, Medicine 
and the Liberal Arts, and then the magistrates 
and dignitaries. Down the Rhine floated the 
semblance of Apollo and the Muses, and each* 
Professor, as he advanced, " was kissed by Apollo 
and all the nine muses in turn," whose saluta- 
tations found further expression in "an elegant 
Latin poem." I have taken these statements, 
as you doubtless surmise, from the pages of 
Motley, to show you the enthusiasm of the Low 
Countries in respect to their university; but a 
truer impression of the work then inaugurated 
would be given by recounting the roll of the 
great men who have taught in that university 
and of the great scholars whom they have 
trained. Grotius, Descartes, Scaliger, Boerhave, 
Wyttenbach, Arminius and Gomar were among 



the early scholars who resided in Leyden, and 
the list might be extended until it reached our 
own contemporaries and our own countrymen. 

A few years earlier, when the Reformation in 
England was nearly completed, Henry the Eighth 
re-organized the University of Cambridge and laid 
the foundations of that splendid college, which 
might be called a university in itself, if ever a 
college could claim the more comprehensive name, 
Trinity College, which before the century had 
passed, trained for the world that great triumvirate 
whose statues glorify the approach to the chapel, 
Isaac Barrow, Lord Bacon, and Sir Isaac Newton, 
qui genus hum/inum ingenio superavit. 

The foundation of the University of Berlin is a 
noteworthy modern instance of the erection of a 
great high-school, in a time of national sorrow. 
The story has often been given and was recently 
made the opening passage in an inaugural address 
by Helmholz. Prussia had been overrun by 
France, the resources of the state were almost 
exhausted, but Frederick William the Third, led 
on by William Von Humboldt, Stein, and other 
great intellects, determined to infuse new spirit 
into a despondent people, by conferring on them 
the greatest benefit which it was in his power 
to bestow, a university, founded on such a liberal 
plan, that it rose at once to the very front rank. 

So within our recollection, that monarch's 
greater son, the Emperor William, when Strass- 
burg had been reclaimed by Germany, determined 
that it should be the seat of a university, and 
already that new foundation stands among the 
strongest and best of German high-schools. 

These examples of universities founded each of 
them at the close of a sharp social crisis, often 
occur to my mind when I remember that our 
foundation was projected at the close of a civil 
war, and was established in the firm belief that it 
would bind together in the love of Literature and 
Science, all classes and all creeds. A physician 
who has lately died in communion with the 
Roman Catholic Church, has often said to me, 
"I tell everybody that there is one thing on which 
we can all agree, and that is the university," and 
another, of the same religious creed, has just 
written me, " I sincerely hope to see your predic- 
tion as to all Christian forces come true. Life is 
too short, and there is too much good to be done, 
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to have any force or energy wasted in barren con- 
troversy." 

I have made these historical allusions, most of 
which I am well aware are familiar, in order to 
raise the questions : Why is it that universities are 
so highly esteemed? What are the advantages 
which follow their foundation ? Remembering that 
a university is the best organization for the liberal 
education of individuals, and the best organization 
for the advancement of science, apply the double 
test, — what is done for personal instruction, and 
what is done for the promotion of knowledge, and 
you will be able to judge any institution which 
assumes this name. 

Ask, first, is it a place of sound education? 
Are the youth who are trained within its walls, 
honest lovers of the truth, — are they learned, 
are they ready, are they trustworthy ? When they 
leave the academic classes, do they soon find 
a demand for their services? Do they rise in 
professional life? Are they sought for as teach- 
ers? Do they show aptitude for mercantile, 
administrative, or editorial life? Do they acquit 
themselves with credit in the public service? 
Do the books they write find publishers? Do 
they win repute among those who have added 
to the sum of human knowledge? Have they 
the power of enjoying literature, music, art? 
Can they apply the lessons of history to the 
problems of our day? Are they always eager 
to enlarge their knowledge? Do they become 
conservative members of society, seeking for 
progress by steady improvements rather than 
by the powers of destruction and death? Are 
they useful, courteous, cooperative citizens, in 
all the relations of life? Do the charities, the 
churches, the schools, the public affairs of the 
community receive their constant consideration? 
Are there frequent manifestations among them, 
of unusual ability in science, in literature, in 
oratory, in administration? As the roll of the 
alumni increases and the graduates are counted 
by hundreds and not by scores, does it appear 
that a large proportion are men of honorable, 
faithful, learned and public spirited character? 
These are the questions by which as the years 
go on, a university is to be tested, or to sum 
all questions in one, is it proved to be a place 
for the development of manliness ? 



I beg leave to dwell a little longer upon this 
text, because I think there is danger of its 
importance being overlooked. The material 
resources of a university, the agsrregate numbers 
who attend its courses, its numerous buildings, its 
great collections appeal to everybody, — only those 
who look at results, are competent to give a con- 
clusive opinion, and their opinion cannot be formed 
in one decade. A generation is the briefest 
period for a fair review. When- the year of 
our Lord 1900 comes, this foundation will be a 
quarter of a century old. To that remote tri- 
bunal we appeal for judgment on our work of 
to-day. But w^e may anticipate this final 
verdict, and ascertain by our own inspection 
and inquiry what is done in any institution 
for the education of youth, what opportunities 
are afforded, how those advantages are regarded 
by the most intelligent young men, and what 
kind of scholarship is developed at the termina- 
tion of the academic course. 

Here let me protest against the common method 
of estimating intellectual work by numerical 
standards alone. I have heard it said that some 
men are possessed by a statistical devil. They can 
only think in figures ; they will ask, in respect to a 
new acquaintance, how much is he worth; of a 
library how many volumes ; of an orchestra how 
many pieces ; of a college how many students. I 
have known the expenses of an institution made 
a dividend, and the number of scholars the 
divisor, the quotient representing the cost of 
each pupil. AH this is wrong, absolutely and 
wholly wrong. If such a standard were allow- 
able, the largest number of scholars taught by the 
• cheapest teacher would be the greatest success. It 
is not the number but the quality of students 
which determine the character of a high school. 
It is important to count ; it is better to weigh. 

Having spoken of what the university does for 
individuals, I add that it has a second function. 
It benefits associated as well as individual man. 
It renders services to the community which no 
demon of statistics can ever estimate, no mathe- 
matical process ever develop. These functions 
may be stated as the acquisition, conservation, 
refinement and distribution of knowledge. 

These carefully chosen words I proceed to 
explain. 
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First, it is the business of a university to 
advance knowledge; every professor must be a 
student. No history is so remote that it may 
be neglected; no law of mathematics is so hidden 
that it may not be sought out; no problem 
in respect to physics is so difficult that it 
must be shunned. No love of ease, no dread of 
labor, no fear of consequences, no desire for wealth 
will divert a band of well chosen professors from 
uniting their forces in the prosecution of study. 
Rather let me say that there are heroes and 
martyrs, prophets and apostles of learning as 
there are of religion. To the claims of duty, to 
the responsibilities of station, to the voices of 
enlightened conscience such men respond, and 
they throw their hearts into their work with as 
much devotion, and as little selfishness, as it is 
possible for human nature to exhibit. By their 
labors, knowledge has been accumulated, intel- 
lectual capital has been acquired. In these 
processes of investigation the loading universities 
of the world are engaged. 

This is what laboratories, museums and libraries 
signify. Nothing is foreign to their purpose, and 
those who work in them are animated by the 
firm belief that the advancement of knowledge 
in any direction contributes to the welfare of 
man. Nor is research restricted to material 
things, — the scholars of a university are equally 
interested in all that pertains to the nature of 
man, the growth of society, the study of lan- 
guage, and the establishment of the principles 
of intellectual and moral conduct. 

2. Universities are conservative. They encour- 
age the study of the history, the philosophy, the 
poetry, the drama, the politics, the religion, in 
fine, the experience of antecedent ages. Succes- 
sors of the ancient monasteries, they keep alive 
in our day the knowledge of ancient languages 
and art, enrich the literature of our mother 
tongue, hold up to us the highest standards of 
excellence in writing and enable us to share in the 
thoughts of the noblest of our race. Let me 
especially remind you that to the universities 
men turn instinctively for light on the interpre- 
tation of the Scriptures. When new manuscripts 
are discovered, or new versions are proposed, or 
new monuments are unearthed, it is to the uni- 
Tei'sities, where the knowledge of ancient and | 



remote tongues has been cherished, that the 
religious world looks for enlightenment and 
guidance. Their dominant influence is highly 
spiritualizing ; I would even go farther and say 
that it is truly religious. I am not unmindful 
that within the academic circles men are found 
whose spiritual insight is but dim, — so it is in 
all other circles, — but I assert without fear of 
contradiction, that the influence of study is, on 
the whole, favorable to the growth of spiritual 
life, to the development of uprightness, unselfish- 
ness and faith, or, in other words, it is opposed 
to epicureanism and materialism. In belief, there 
are tides as there are in the ocean, ebb and flow, 
ebb and flow; but the great ocean is there, with 
its deep mysteries, unchanging amid all super- 
ficial changes. Faith, with all its fluctuations, 
is as permanently operative in human thought 
as Knowledge. 

3. Universities are refining. They are con- 
stantly, by laborious processes, by intricate sys- 
tems of cooperation, and by ingenious methods, 
engaged in eliminating human errors and in sub- 
mitting all inherited possessions to those processes 
which remove the dross and perpetuate the gold. 
No truth which has once been discovered is allowed 
to perish, — but the incrustations which cover it 
are removed. It is the universities which edit, 
interpret, translate and reiterate the acquisitions 
of former generations both of literature and 
science. Their revelation of error is sometimes 
welcomed but it is generally opposed; never- 
theless the process goes on, indifierent alike to 
plaudits or reproaches. If their lessons are hard 
to the beginners, they lead the persevering to' 
high enjoyment. 

4. Universities distribute knowledge. The 
scholar does but half his duty who simply 
acquires knowledge. He must share his posses- 
sions with others. This is done in the first 
place by the instruction of pupils. Experience 
has certainly demonstrated that with rare excep- 
tions, those men are most learned who produce 
most. The process of acquiring seems to be pro- 
moted by that of imparting. The investigator who 
is surrounded by a bright circle of friendly inqui- 
sitors and critics, finds his best powers developed 
by this influence. Next to its visible circle of 
pupils, the university should impart its acqui- 
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sitions to the world of scholars. Learned 
publications are therefore to be encouraged. But 
beyond these formal and well recognized means 
of communicating knowledge, universities have 
innumerable less obvious, but not less useful 
opportunities of conveying their benefits to the 
outside world. 

These general principles I propose to illus- 
trate by asking you to go with me around the 
circle of the sciences, that we may observe the 
part which universities have taken or should take 
in respect to various departments of knowledge. 

Let me begin by saying that a university 
should discover and teach all that can be known 
of the Human Body. If you ask me why this^ is so 
important, I reply, in order that everyone may 
be able to lead a healthier, stronger and more 
rational life than is now possible for the want 
of more knowledge. Hospitals are essential to 
alleviate sufferings which have been encountered; 
physical training is of great value; but still more 
important to humanity is the laboratory in 
which are studied the laws of life. A celebrated 
physiologist declares that "a hundred years of 
life is what Providence intended for man," 
and others tell us that most of our minor 
ailments may easily be avoided, and the 
number of eflScient days may be largely in- 
creased. Science has proved that many diseases 
which used to scourge the civilized world may 
be prevented, and it has recently brought us 
within sight of new discoveries which will still 
further interrupt the progress of pestilence. 
The discoveries of anaesthetics have marvelously 
alleviated the sufferings of humanity. The causes 
and remedies of cerebral excitement and degener- 
ation have never been understood as now, and 
the possibilities have never been so great for 
the restoration to their normal activity of the 
powers which have been alienated. In view 
of these great results and of these anticipations, 
it is clearly the duty of a university to 
study all the forms and functions of life which are 
manifested in organisms lower than man, all the 
laws which govern animal and vegetable growth, 
all that can possibly throw light on human 
physiology. 

Those who are devoted to research of this kind, 
revealing with their microscopes the structure 



and the life histories of the minutest organisms, 
are constantly, and in most unexpected ways, 
coming upon new illustrations of the plan of 
creation, which have an important bearing upon 
the welfare of man. They are the interpre- 
ters of nature and the benefactors of humanity; 
and I do not hesitate to add that if there is any 
branch of learning which at the present time 
deserves the most generous support, it is surely 
Biology, because of its obvious relations to the 
health and happiness of every human being. I 
cannot but think that those who oppose its 
study will be ranked in future years among 
the obscurantists of the nineteenth century. 

Next, I mention as the subject for university 
study. Psychology, the nature of man's soul, the 
characteristics of his mental and moral activity. 
This science has lately made great progress, — ^it 
has improved its methods and enlarged its scope. 
Those who are devoted to it appreciate the inher- 
ited experiences of the human race and are not 
indifferent to the lessons which may proceed 
from intuition and introspection; they study all 
the manifestations of intellectual and spiritual 
life ; but, on the other hand, they are not afraid 
to enquire, and they know how to enquire into 
the physical conditions under which the mind 
works; they watch the spontaneous, unconven- 
tional actions of children; they investigate the 
laws of heredity; they examine with curious 
gaze the eccentricities of genius, and with dis- 
cerning, often with remedial eye, the alienation 
of human powers, and they believe that by 
a combination of these and other methods of 
research, among which experiment has its legit- 
imate place, the conduct of the human under- 
standing and the laws of progressive morality 
will be better understood, so that more whole- 
some methods of education will be employed in 
schools of every grade. They acknowledge the 
superiority of the soul to the body, and they 
stand in awe before the mysteries which are as 
impenetrable to modern investigators as they 
were to Leibnitz and Spinoza, to Abelard and 
Aquinas, to Aristotle and Plato, the mysteries 
of man's conscious responsibility, his intimations 
of immortality, his relations to the Infinite. 

I do not know whether philosophy is on a "return 
to Kant," or to common sense, but I believe 
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that standing firm on the postulates, God, Soul 
and Immortality, it will in years to come disen- 
tangle many perplexities, brush away heaps of 
verbal accumulations, and lead the mind to purer 
and nobler conceptions of righteousness and duty. 
I go even farther and, as I believe that one truth 
is never in conflict with another truth, so I believe 
that the ethics of the New Testament will be 
accepted by the scientific as well as the religious 
faculties of man; to the former, as Law; to the 
latter, as Gospel. 

In confirmation of these views, let me quote to 
you the language of that one among us who is best 
qualified to speak upon this subject. 

"The new psychology, which brings simply a 
new method and a new standpoint to philosophy, 
is, I believe, Christian to its root and centre ; and 
its final mission in the world is not merely to trace 
petty harmonies and small adjustments between 
science and religion, but to flood and transfuse the 
new and vaster conceptions of the universe and of 
man's place in it — now slowly taking form and 
giving to reason a new cosmos and involving 
momentous and far reaching practical and social 
consequences — with the old scriptural sense of 
unity, rationality and love beneath and above all, 
with all its wide consequences. The Bible is being 
slowly re-revealed as man's great text-book in 
psychology, dealing with him as a whole, his body, 
mind and will, in all the larger relations to nature 
and society, which has been so misappreciated 
simply because it is so deeply divine. That some- 
thing may be done here to aid this development," 
continues the lecturer, "is my strongest hope and 
belief." 

The study of Society engages the earnest 
interest of another set of men, and the appa- 
ratus of their laboratory includes archaeological 
and historical memorials of the activity of the 
race. The domain of history and political science 
has never been cultivated as it is in modern 
times. The discovery of primeval monuments 
and the interpretation of long hidden inscriptions, 
the publication of ancient documents once hid 
in monasteries and governmental archives, the 
inquiry into primitive forms of social organiza- 
tion, the development of improved modes of 
research, the scientific collection and classifica- 
tion of facts which illustrate the condition of 



ancient and modern communities and especially 
the interest awakened in the growth of institu- 
tions and constitutions, give to this oldest of 
studies the freshest interest. Papers which have 
lately been printed on rudimentary society 
among boys, on the laws of the mining camp, 
on the foundations of a socialist community, on 
the differences between parliamentary and congres- 
sional government, on the derivation of modern 
customs from the ancient beginnings of the Aryan 
people, on the nature of communism and many 
more such themes affbrd illustrations of the mode 
in which the historical student among us, following 
the lines of Stubbs, Maine, Freeman, Bluntschli, 
Roscher, and other celebrated workers, are ad- 
vancing historical science, and developing the 
true historical spirit. The aim of all these inqui- 
ries is to help on the progress of modern society 
by showing how the fetters which now bind us 
were forged, by what patient filing they must be 
severed, and at the same time to work out the 
ideal of a society in which Liberty is everywhere, 
but " Liberty sustained by Law." 

Languages and Litorature have always been 
promoted by universities, and will always be dom- 
inant for rciisons which are as enduring as lan- 
guage itself. We study tongues that we may 
know the men of other climes and other days ; we 
study literature to enjoy it. As an aid to inter- 
course with people of other nations and for the 
purpose of keeping up with the record of modern 
science, nobody doubts that the modern languages 
are to be encouraged ; but if we really would own 
the inheritance which is our birthright, if we wish 
to appreciate the master-pieces of literature, if it 
is well to put ourselves in sympathy with man- 
kind, to laugh with those who have laughed, and 
weep with those who have wept, we must not be 
restricted to the writings of to day. In science, it 
has been said, read the newest and latest ; not so 
in literature, — but the best. Isaiah and John, 
Homer and -/Eschylus, Cicero and Virgil, the 
Nibelungen Lied and Chaucer, Dante and Pe- 
trarch, are as full of life, beauty, instruction and 
entertainment to us as to former generations. 
But from the classical standard of excellence this 
busy world would soon depart, were it not that in 
every university there are scholars keeping bright 
the altar fires, and warming us with the glow of 
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their enthusiasm, whenever we come under their 
influence, — sharpening too our wits by their crit- 
ical acumen. 

It is not uncommon, nowa-days, to hear objec- 
tions to classical education, usually from those who 
have never had it,and declamations againstdead lan- 
guages, usually from those who have never learned 
them. But the Humanists may unquestionably leave 
it to the Geologists to fight the battle for antiquity. 
They have shown us that the older the fossils 
the more instructive their lessons ; indeed so much 
importance is attached to ancient animal life that 
the national government, with great liberality, 
encourages its study by promoting explorations, 
museums, and costly publications. Be it so ; but 
let not the nation which does this, forget that men 
are of " more value than many sparrows ; " that 
the oldest literature is not old or dead, but fresh 
and living in comparison with the bones of the 
cave dwellers; and that though a megatherium 
is wonderfully instructive, an ancient Epic or a 
Drama is not unworthy of attention. 

Jebb, in his life of Bentley, asserts that probably 
" the study of classical antiquity, in the largest sense, 
has never been more really vigorous than it rs at the 
present day." We might add that classical poetry 
has never been so popular — else why these innu- 
merable editions and translations? Why, after 
Worsley, Butcher, Bryant and their predecessors, 
are we reading aloud and smiling over the immor- 
tal Odyssey as it is given to us in the rhythmical 
prose of Palmer? This is a good sign ; only it is 
well to remember that reading translations is not 
reading Greek, and, as Jebb goes on to say, we 
must not forget the difference between " the know^- 
ledge at second-hand," which the intelligent public 
can possess, and "the knowledge at first hand" 
which it is the business of the libraries and profes- 
sorships of a university to perpetuate^ 

If the defenders of classical study would confine 
their argument to the line which was lately fol- 
lowed by Butcher, they would silence their oppo- 
nents. " To Greece," he says, " we owe the love of 
science, the love of art, the love of freedom — not 
science alone, art alone, or freedom alone, but these 
vitally correlated with one another and brought 
into organic union. . . . The Greek genius is the 
European genius in its first and brightest bloom. 
From a vivifying contact with the Greek spirit, 



Europe derived that new and mighty impulse 
which we call progress." 

But I must not pass from the subject without a 
word upon the study of language in general, that 
faculty of the human race which was never half 
understood until the universities of Germany en- 
tered upon the study of comparative philology, by 
the introduction of Sanscrit study. With this new 
torch they have thrown a flood of light upon the 
nature of speech, the history of our race, the 
brotherhood of nations and the development of 
ideas which lie at the basis of all Indo-European 
civilization. 

The Shemitic tongues have long been subjects 
of university study, especially Hebrew and Arabic 
— the former so much esteemed as the language of 
the Old Testament that it used to be spoken of as 
the language of Paradise, and the latter being 
regarded as a key to the ideas and religion, the 
ancient literature and science, of one of the largest 
families of men. Of late years the domain of 
Shemitic study has been widened; libraries long 
hidden have been exhumed on the sites of ancient 
Babylon and Nineveh ; records, the very existence 
of which was unknown at the beginning of this 
century, written in characters to which there was 
then but the slightest clue, are now read and 
printed and studied as a part of the history of 
mankind. Assyrian becomes a language of univer- 
sity study — not, indeed, for many scholars, but for 
a few, and the bearing of their discoveries is so 
important upon the language and history of the 
Hebrews that one of the most learned of English 
theologians has recently said that, in respect to 
certain of the obscurer passages of the Old Testa- 
ment, the world must wait for the light which 
would come from Assyriology. 

Certainly, if the history of mankind is worth 
studying, if the lessons of the past are of value, 
language and literature, the ancient, the modern, 
the primitive and the cultivated, will never 
be neglected among the studies of an enlight- 
ened community. 

When we turn from Man to his environ- 
ment, we soon perceive that mathematics lies 
at the basis of all our knowledge of this world. 
To count, to measure and to weigh, are steps 
in civilization, and as we extend our powers in 
these directions, we find that even the distance 
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and mass of the planets, the form of the earth, 
the velocity of light, the mechanical equivalent 
of heat, and the unit of electrical resistance 
may be accurately ascertained, and the results, 
with many of the ideas which they involve, 
may become a part of the intellectual posses- 
sions of every educated person. Yet when we 
reflect that hardly any branch of knowledge 
is . so depreciated by the average man as the 
modern advancement of pure mathematics, we 
must believe that its influence upon civilization 
is not sufficiently considered. 

Professsor Cayley, in a recent address, alluded 
to the connection of mathematics with common 
life, on the one hand, and with the deepest 
questions of philosophy, for example the meta- 
physical ideas of time and space, on the other. 
As to its utility, he declared that he would 
defend this science as Socrates defended justice, 
quite irrespectively of wordly advantages, — and 
then he proceeds to show the relations of 
mathematics to the certainty of knowledge, and 
to emphasize the idea that mathematical science is 
not built upon experience but upon certain funda- 
mental assumptions, — which are indeed found to 
be in conformity with experience. I wish that 
every student, however remote his studies may 
be from mathematical text-books, would turn to 
the opening passages of this discourse, and steady 
his own mental equilibrium by the assurance that 
the science which is most exact, and most 
satisfactory in its reasonings, is based upon 
fundamental postulates which are assumed and 
not proved by experiment. *' In the theory of 
numbers," he says, " these are very remarkable 
instances of propositions observed to hold good 
for very long series of numbers, — and which 
are nevertheless untrue." 

If you persist in taking the utilitarian view 
and ask me what is the good of Mr. Glaisher's 
determination of the least factors of the missing 
three out of the first nine million numbers, 
the volume containing the sixth million having 
lately been published; — or if you put a much 
of more comprehensive question, what is the use 
the Abelian functions, I shall be forced to say, I 
do not know ; and if you press me harder I shall 
be obliged to express my conviction that nobody 
knows ; but I know, and you know, and everybody 
may know, who will take the pains to inquire, that 



the progress of mathematics underlies and sus- 
tains all progress in exact knowledge. 

Whewell, the author of the History of Induc- 
tive Sciences, has brought out very clearly the 
fact that 'Hhe opening of Greek civilization was 
marked by the production of geometry, the idea 
of space was brought to a scientific precision ; 
and likewise the opening of modern European 
civilization was distinguished by the production 
of a new science. Mechanics, which soon led to 
the mechanics of the heavens, and this step, like 
the former, depended on men arriving at a prop- 
erly distinct fundamental idea, the idea of force. 
Henry Smith, arguing for the value of his favorite 
study to mankind, points out the injury which 
would come to the intellectual strength of any 
nation " whose notions of the world and of the 
things in it, were not braced and girt together 
with a strong frame work of mathematical rea- 
soning. It is something," he continues, "for 
men to learn what proof is and what it is not." 
The work in mathematics at Alexandria or Syra- 
cuse two thousand years ago, is as perfect in its 
kind and as direct and unerring in its appeal to 
our intelligence, as if it had been done yesterday 
at Berlin or Gottingen by one of our own contem- 
poraries. In kindred language, Cayley, working 
forward as well as backward, and not unmindful 
let us hope, of the Sylvestrian school, upon this 
side of the Atlantic, in which he had been a 
master and a guest, thus concluded the address 
from which I have already quoted. 

" Mathematics have steadily advanced from the 
time of the Greek geometers. Nothing is lost or 
wasted; the achievements of Euclid, Archimides 
and ApoUonius are as admirable now as they were 
in their own days. Descartes' method of co-ordi- 
nates is a possession forever. But mathematics 
have never been cultivated more zealously and 
diligently, or with greater success than in this 
century — in the last half of it or at the present 
time ; the advances made have been enormous, the 
actual field is boundless, the future full of hope. 
In regard to pure mathematics we may most 
confidently say, 

'' ' Yet I doubt not thro' the ages one increasing purpoee 
runs, 
And the tlioughts of men are widened with the 
process of the suns.' " 
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Many who hesitate to assent to these views of 
the relation of pure mathematics to civilization, 
have no question whatever in lauding applied 
mathematics, especially astronomy and physics; 
and no wonder, for within the memory of this 
generation, the world has gained these five results 
of physical science, steam locomotion, telegraphy, 
telephony, photography, and electric lighting. The 
first three, it may be said, have revolutionized the 
methods of human intercourse; the fourth has 
multiplied infinitely the means of communicating 
knowledge to the brain by what Sir William 
Thomson, following John Bunyan, has termed the 
Eye-gate ; and the fifth, still in its dawn, includes 
possibilities of illumination, which we are not 
likely to exaggerate. But I have no time to 
eulogize these recent gains of civilization ; every 
word I can spare must be given to emphasize the 
fact which is most likely to be forgotten, that these 
wonderful inventions are the direct fruit of univer- 
sity studies. I do not undervalue the work of 
practical men when I say that the most brilliant 
inventor who ever lived has been dependent upon 
an unseen company of scholars, the discoverers and 
the formulators of laws which he has been able to 
apply to methods and instruments. Nor do I 
forget that Faraday, like Shakespeare, was not a 
university man. But I mean to say that the 
manifold applications of science, about which 
everybody is talking, are only possible because of 
the abstract studies which universities promote. 
The electro-magnetic inventions which are now so 
multiform are only possible because scores of the 
greatest intellects of the century, one after another, 
have applied their powers of absolute reasoning to 
the interpretation of phenomena, which could have 
been elucidated in any part of the world, and at 
any epoch of the past, if only the right methods 
had been employed. As long as universities held 
aloof from experimental sciences, these discov- 
eries were not made, but when laboratories for 
investigation were established, an alliance was 
formed by mathematics and physics, and a new 
type of intellectual workers was produced, men 
whose hands were as cunning to construct and 
make use of instruments, as their brains were 
cunning to develop the formulas of mathematics. 
Take the splendid list of leaders who have followed 
Franklin and Rumford. They may be called the 



school of Sir Isaac Newton, so much of their 
inspiration is due to him. Not all were trained in 
academic walls ; but not one failed to derive help 
from the advantages which universities provide 
and perpetuate. 

One of the greatest of these men, Sir William 
Thomson, has lately been here. He was invited 
to come because it was believed that he, more than 
any other foreigner, could give an impulse to the 
study of physics in this country. His lectures were 
on a subject so remote from ordinary thought that I 
do not suppose its announcement conveys to those 
who are unfamiliar with the present position of 
physical inquiries, the least idea of what the lecturer 
was to talk about. Nevertheless so great was the 
attraction of his powers, that a large company, two 
or three from England, one from Japan, several 
from beyond the Alleghanies, and many from this 
neighborhood, most of them teachers and professors 
of physics, here assembled daily for a month to 
catch what they could of his learning and his 
enthusiasm. His words were taken down and 
have been given to the public in the form of lecture 
notes, and have thus reached already the principal 
seats of learning abroad and at home, but the chief 
results of his visit will be seen as the years go on 
in the increased devotion of his followers to their 
science, and in their emulation of his enthusiasm 
and concentration. Could I give you a more inter- 
esting example of the way in which a university 
may encourage physical science ? 

Notwithstanding all the progress in physics and 
astronomy which has been made during a century, 
those who know the most about these subjects 
will assure us that they are but at the alphabet 
of their science. Bead the address of the astrono- 
mer of Princeton, on a recent occasion, in which he 
enumerates the impending problems of astronomy; 
or that of one of our own staff, when he reviews the 
condition of electrical science and declares that 
" as the region of the unknown is infinitely greater 
than the known, — there is no fear of there not being 
work for the whole world for centuries to come;" 
and he adds (to please I suppose the practical men) 
that in the applications of science, *' the telephone, 
the telegraph, and electric lighting, are but as 
child's play to what the world will see." 

Chemistry is the child of the nineteenth century. 
The atomic theory, which lies at the foundation of 
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all modem investigations, was announced by Dal- 
ton, — (that English Friend after whom it would 
not be amiss to name our chemical laboratory 
" Dalton Hall," as a tribute alike to his eminence 
and to the society in which our founder was also 
trained), — Dalton's law, I say, was announced 
between 1804 and 1808, so that we can trace more 
distinctly than in most sciences the exact influ- 
ences under which Chemistry has grown up. 
Alchemy, the search for gold or for the philoso- 
pher's stone, never became a science, and contrib- 
uted very little to the good of man ; but when the 
universities of Europe, with their trained observ- 
ers, their methods of accurate work, their habit of 
publication, and especially their traditional prin- 
ciples of cooperative study, directed their attention 
to the fundamental laws of atomic combmation, the 
science of Chemistry grew with rapidity, and with 
benefits to mankind which can never be enumer- 
ated. To no man were its early days more 
indebted than to Liebig, — "of organic chemistry 
the very source and fountain head," — good as a 
thinker, good as an investigator, good as a lecturer, 
but better still, as one of his most illustrious 
pupils has informed us, " in the peripatetic teach- 
ing of his laboratory." 

"It was at the small University of Giessen," 
says Hofmann, from whom I have just quoted, 
that " Liebig organized the first educational labo- 
ratory that was ever founded. This school forms 
an epoch in chemical science. It was here that 
experimental instruction such as now prevails in 
our laboratories received its earliest form and 
fashion, and if we are proud of the magnificent 
temples raised to experimental science in all our 
schools and universities, let it never be forgotten 
that they all owe their origin to the prototype set 
up by Liebig, half a century ago." The world 
appreciates the results which have proceeded from 
these laboratories, — let it also be remembered that 
they were the creation not of industrial fabrics, not 
of mercantile corporations, not even of private 
enterprise, but of universities, and that the motive 
which inspired their founders and directors was 
not the acquisition of wealth, but the ascertain- 
ment of fundamental law. 

The science which began with the century is 
going forward more rapidly than ever. Yet, if we 
examine a recent exposition of the principles of 



theoretical chemistry, we may discover that here, 
as in mathematics and in physics, the most expert 
perceive that the field which is open to investiga- 
tion is much vaster than that which has been 
surveyed. Here, as everywhere else, the higher 
one ascends the greater his horizon. What good is 
to come to men from these researches it would not 
be wise to predict ; but we may reflect on what has 
recently occurred. Within the last few months a 
boon has been conferred on humanity so great that 
all the cost of all the laboratories of all the lands 
in Christendom would have been a small price to 
pay for so precious a pearl. It came into the 
world never again to leave it, unheralded, unex- 
pected, from the laboratory of science, to deaden 
for a few moments and then restore to life the 
organs of the sight, so that operations on the eye, 
hitherto dreaded, may be performed without the 
slightest pain. The chemists may modestly say 
that this discovery was an accident not to be com- 
pared in significance with the discovery of Avog- 
adro's law. That may be so, yet this sort of 
accident does not happen in Africa or the Fiji 
Islands — it "happens" where there are universities 
and laboratories, and trained men able and ready 
to observe, discover and apply. 

The hour has passed, and I have hardly intro- 
duced a theme which would be more appropriate 
to a volume than to a discourse. I have not 
spoken of the study of the structure of the earth, 
the physics of the globe, the laws of storms, the 
constituent rocks and minerals of this earth, the 
record of life hidden in ancient strata, the living 
kingdoms of animals and plants, the distribution 
of the races of men, the progress of archaeology, — 
or of innumerable sub-divisions in the great 
branches of human knowledge. Such a task would 
be beyond my powers; I have only attempted to 
suggest what each one of you may study for the 
rest of your lives, as you watch the growth of 
universities and the progress of knowledge. I 
have purposely left for another occasion all ques- 
tions pertaining to professional and technical 
education. 

A few miles east of one of my former homes — 
the settlement of Berkeley, in California — there is 
an isolated peak of moderate height, from the top 
of which you may survey an area equal to that of 
the State of New York. From Mount Shasta on 
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Be van. Learned. Perkins, C. A. YenezianL 

Bugg. Matzke. Beeves. 

French: Major Course: {Chanson de Boland) : Dr. Todd. Tues- 
day and Friday, 10 a. m. (4). 
Bugg. Learned. Matzke. Perkins, C. A. 

JFrench : Minor Course : Dr. Todd {Beaumarehais)y Tuesday and 

Wednesday, 12 m. ; — Mr. Bowen {Memoirs^ xvii OenL ; MUne- 

Edwards)f Thursday and Friday, 12 m. ; — Mr. Fontaine (Cknnposition)^ 

Monday, 12 m. (8). 

Ames. Buckler. Lowndes. Reeves. 

Beckwith. English. Pleasants, B. H. Winslow. 

JPrench Conversation : Mr. Fontaine. Four times weekly, Mon- 
day, Thursday, Friday, 3 p. m., and Saturday, 9 a. m. (19). , 

Ames. Dreyer. Howard. Reeves. 

English. Hubbard. Ryttenberg. 



Barcroft. English. Hubbard. 

Beckwith. Fifteld. Learned. Steiner. 

Birney. Ciu^genheimer. Ix>wnde8. Winslow. 

Bugg. Hartogensis. Matzke. 

Suppiententary doss: Mr. Bowen. Five times fortnightly, Mon- 
day, Wednesday, and Friday, 3 p. m. (19). 

Bayard. Ensey. Lamb. Straus. 

Brack. Ferguson. Mount. Taylor, W. D. 

itorsuy. Hobbs. Preston. Tu'ska. 

Doub. Hodges. Rowland. Young. 

Eareckson. Hughes. _ Stevens. 

The advanced students of the Romance Languages meet as an association 
fortnightly, Monday, 8 p. m. (9). 

Bevan, Fontaine. Matzke. Reeves. 

Bowen. Learned. Perkins, C. A. Venezianl. 

Bugg. 



Englisli and Anglo-Sajcon. (66 Students). 

Classes meet in HI and 117 W. Monament St. 

Anglo-Saxon: Beomiif:'DR,V^ OOD. Weekly, Wednesday, 9 a. m. (9). 

Burton. Gates. Learned. Matzke. 

Cobb. HempL Lerch. ^aesetli. 

Dunlap. 

English Literature of the Fourteenth Century: Chaueerj 

Ijanglwidj Wydify etc: (Minor Course): Dr. Browne. Twice weekly, 

Tuesday and Friday, 11 a. m. (9). 

Applegarth, A. C. Cobb. Marks. Reeves. 

Brackett, J. R. Hughes. ^'oye•. Wood, J. 

Burton. . 



Anglo-Saxon : {Sweeps Header: EUne, fd Zuoitsn): Mb. Wright. 
Twice weekly, Tuesday and Friday, 4 p. m. (6). 



Claxton. 
Fossum. 



Hubbard. 
Learned. 



Matzke. 



Kaeseth. 



Early English t Mr. Eoge. Twice .weekly, Tuesday, 9 a. m., and 
Friday, 12 m. (6). 

Hubbard. Naeseth. 



Burton. 
Claxton. 



Dunlap. 
Gales. 



English Literature: (P. H, E. Course): Continuation of the 
synopticiil view of English Literature : Dr. Browne. Twice weekly, 
Wedjiesday and Thur^ay, 12 m. (49). 



Applegarth, E. C. 
Birney. 


Eareckson. 
Ferguson. 


Brack. 


Fifield. 


BromwelU 


Flexner. 


Bruue. 


Friedenwald. 


Caiter. 


Gil|iin. 


Coates. 


Gordon, D. H. 


Cole. W. R. 
Crosby. 


Guggenheimer 


Hottmann. 


DashielL 


Jackson. 


Dorsey. 


Jones, W. A. 


iJreycr. 


Kaessmann. 


Dully. 





Laeasig. 


Schaefer, J. 


Loane. 


ShemwelL 


Mcl^n«>, R. M. 


Stow. 


McPhersoo. 


Straus. 


Marks. 


Thompson. 


0* 1 'onovan. 


Trower. 


Preston. 


Tuska. 


Reese. 


Weech. 


Roberts, B. T. 


White, K. Lw 


Rogers. 


While, J. 


Reuse. 


Williams, J. W. 


Rowhtud. 


Wiilia. 



History and Political Science, (loo students). 

Classes meet in the rooms of the Bluntschli Library. 

Seminary of History and Politics : Dr. Adams. Weekly, Fri* 

day, 8 p. m. (24). 



Applegarth,A.C. 

Berry. 

Bonsai. 

Brackett, J. B. 

Coler. 

Dewey. 



Fostum. 

Gardner, H. B. 

Gould. 

Holcomb. 

Howard. 

Levermore. 



LIchty. 

McMahon. 

Morris, C. N. 

Newton. 

Ota. 

Randall. 



Sato. 
Scaife. 
Steiguer. 
WilaoD, W. 
Wood, J.. 
Worthington. 



History of Politics : Dr. Adams. Three times weekly, Monday, 
Wednesday, and Thursday, 10 a. m. (23). 
Applegarth, A .C. 



Berry. 
Brackett, J. R. 
Dewey. 
Fossum. 
Gardner, H. B. 



Holcomb. 

Howard. 

Levermore. 

Lichty. 

McMahon. 

Miller, £. G. 



Morris, C. N. 

l>k'ewton. 

Ota. 

Randall. 

Sato. 

Scaife. 



Steiguer. 
Wilson, W. 
Wood, J. 
Woodward. 
Worthington. 



The Renaissance: Dr. Adams. Twice weekly, Monday and Tues- 
day, 11 a. m. (IS). 



Brack. 
Color. 
Doub. 
Egge. 
Gardner, H. B. 



Lerch. 

Lowry. 

McMahon. 

Newton. 

OU. 



Pleasants, J. 
Pleasants, R. H. 
Price. 
Schaefer, J. 



Wttliama,L. 
WiUiams, W. K. 
Wood, J. 
Woods. 



International Law: Dr. Adams. Twice weekly, Monday and 
Tuesday, 12 m. (6). 

Appl^arth,A.C. Howard. Ryttenberg. Steiner. 

Claxton. Price. 

Finance and Administration: Dr. Elt. Three times weekly, 
Wednesday, Thursday, and Friday, 12 m. (19). 



Applegarth, A. C. 
Berry. 
Dewey. 

Gardner, H. B. 
Holcomb. 



Howard. 
Levermore. 
Lichty. 
McMahon. 
Miller, E. G. 



Morris, C. N. 

OtA. 

RandaU. 

Sato. 

ScaiUa. 



SwJft. 
Wilson, W. 
Wood, J. 
Worthington. 



History of Political Economy: DiT. Ely. Daily, 1 p. m. 

(28). 



Bayard. 

Brune. 

Coates. 

Doub. 

Dunlap. 

Fergiisoh. 

Fifield. 



Gardner, H. B. 

Glenn, J. 

Guggenheimer. 

Licnty. 

Loane. 

McMabon. 

Meriwether. 



Ota. 

Pleasants, J. 

Pleasants. R. H. 

Ryttenberg. 

Sams. 

Steiguer. 

Steiner. 



Swift. 

Wiesenfeld. 

Williams, L. 

W lUiams, W. K« 

WoodTj/ 

Woods. 

Young. 



English and French History: Dr. Jameson. Three times 
weekly, Wednesday, Thursday, and Friday, 11 a. m. (11). 



Brack. 
Doub. 
Glenn, J. 



Price. 
Sams. 
Schaefer, J. 



Van Vleck. 
William5,L. 
Williams, W.K. 



Woods. 
Young. 



American Constitutional History : Dr. Jameson. Three times 
weekly, Monday, W^ednesday, and Thursday, 4 p. m. (15). 



Applegarth, A. C. 
Claxton. 
Dunlap. 
Gardner, H. B. 



Gates. 
Howard. 
Lichty. 
McMahon. 



Meriwether. 
Miller, R G. 
Morris, C. N. 
Price. 



Ryttenberg. 
Steiner. 
Wood, J. 
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Soman HiHary : (P. H. E. Omrk) : Dr. Jamebok. Twice weekly, 
Monday and Tu^ay, 12 m. (44). 

Eareckson. 



Applegart)i,E.C. 

Birney. 

Brack. 

BromweU. 

BruDe. 

('arter. 

Colo, W. B. 

Crosby. 

1 horsey. 

Preyer. 

Duffy. 



>erRU800. 

Fifield. 

Friedenwald. 

Gilpin. 

Gordon. P. H. 

Guggenneimer. 

Hoflmann. 

Jackson. 

Jones, W. A. 

Kaestmann. 



Laessig. 
Lamb. 

SIcLane, R. M. 
McPberstm. 
0' Donovan. 
Prt^ton. 

Roberts, B. T. 
Rogers. 
Rtiuite. 
Rowland. 



Schaefer. J. 

Sbemwell. 

Stow. 

Straus. 

Thonip«on. 

Trower. 

WeHJh. 

While, E. L. 

White, J. 

Williams, J. W. 

Willis. 



JRelations of Physical Qeagraphy to History : (P. H, E. 
Ocmne) : Dr, Jahbson. Weekly, Friday, 12 m. (61). 



Ai^legarth, E.C. 

Armixer. 

Birney. 

Brack. 

Bromwell. 

Brune. 

Carter. 

Coates. 

Coie. W. B. 

Crosby. 

PasbieU. 

Porsey. 

Preyer. 



Puffy. 

Eareckson. 

Ferguson. 

Flfleld. 

Flezner. 

Friedenwald. 

Gilpin. 

Goition, P. H. 

Guggeuheimer. 

Uulfknann. 

Huffbes. 

JacKson. 

Jouea, W, A. 



Kaessmann, 

Laessig. 

Lamb. 

McLAne. 

McPberson. 

O'Ponovan. 

Preston. 

Reese. 

Roberta, B. T. 

Rogers. 

Rouse. 

Rowland. 

Scbaefer, J. 



ShemwelL 

Stow. 

Straus. 

Thompson. 

Trower. 

Tiiska. 

Weech. 

White, F. L. 

White. J. 

Williams, J. W. 

Willis. 

Young. 



PsyoIioloKy and Pedagosioa. Pbofessor Hall. (37 

Students). 

Payehoiogy. Twice weekly, Monday and Tuesday, 12 m., Biological 

laboratory. (21). 

Andrews. Gross. Lee. Newton. 

Bruce. 11 anna. Licbty. Noyes. 

Burton. Uemmeter. McC'llntock. Scaife. 

CampbeU. Jastrow. McCuUuch. Stelguer. 

Colin. Kemp. Nelson. Swin. 
Edmond. 

BdueatimuU Course. Weekly, Thursday, 9 a. m., 106 W. Monu- 
ment Street (26). 



Adier. 


Gross. 


Andrews. 


Holoomb. 


Applegartb,A.G. 


Uussey. 


Berry. 


Jastrow. 


Pewey. 


Lee. 


Edmond. 


Levermoro. 


Egge. 


McCullocb. 



Mc%fabon. 

Meriwether. 

Morris, C. N. 

Nelson. 

Newton. 

Noyes. 



Sato. 

Scaife. 

Swift. 

Wilson, W. 

Woodward. 

Worthington. 



JEdueational Lectures. On successive Saturdays, at 10 a. m., in 

Uopkins Hall. This course, by various members of the Academic 
Staff, is designed for the Fellows and Graduate Students looking for- 
ward to scientific and educational careers. 



Physical Training. I>R. Hartwell. 

All undergraduate students are required to follow the courses of physical 
training as advised by Pr. Hartwell, the Pireotor of the OymDasium. 



Eloontion. (51 Students). 






Me. Woodworth. 


Daily, 9 a. m. 


to 2 p. m. 




•Applegartli,A.<\ 


Ferguson. 


Lamo. 


Steiguer. 


Applesarth, E.C. 
Bayara. 


Friedenwald. 
Gorton. 


Ludge. 
I»wry. 


Stein. 
Signer. 


Birney. 


GugKenbefmer. 


McCullocb. 


Straus. 


Coates. 


Hartogensis. 


McPaniel. 


Trower. 


Cole, W. R. 


Hobb:i. 


Mcintosh. 


Tuska. 


Color. 


Horner. 


Reeves 


Veneziani. 


Pohme. 


Houffh. 
Uugnes. 


Roberta, P. E. 


Wiesenfldd. 


Porsey. 


Rogers. 


Willis. 


Puffy. 


Hu»<ey. 


Ryitenberg. 
Schaefer, J. 


Wingert. 


Eareckson. 


Jackson. 


Winslow. 


Eichvlberser. 
Emerson, W. H. 

• 


Kaessmann. 


Slack. 


Woods, J. 


Laessig. 


Smith. 




Dranrins. (46 students). 




a 


Mr. Newrll. Daily (except Wednesday and including Saturday) 1 to 


5 p. m. 








{Frte-Hand Drawing,) 








Ames. 


Preyer. 


Herrick. 


ShemweU. 


Andrews. 


tjureckson. 


Horner. 


Smith. 


Applegartb, E.C. 


Eiiieison, A. 


Jones, W. A. 


Stein. 


Anuiger. 


Knsey. 
Fifteid. 


Lowndes. 


Stow. 


Bell. 


Noyes. 


Straus. 


Birney. 
CampbeU. 


GUpln. 


C Donovan. 


Thompson. 


Gordon. 


Piice. 


Trower. 


CoMtes. 


Guffffenheimer. 
Hakfenian. 


Randall. 


Willto. 


I>asbiell. 


Reese. 


Winslow. 


Poub. 


Hartogensis. 


Roberta, B. T. 


Williams, J. W. 


(Beginning Mtckonical Drawing.) 






Ames. 


Eoaey. 


Laessig. 


Roberts, P. E, 


English. 








(Afhaneed Me^anical Drawing.) 






Eichelberger. 


Gorton. 


McPmnieL 





FELLOWS BY COURTESY, 1884-85. 

The persons helow named have heen designated by the Academic Council 
as Fellows by Courtesy for the current academic year : 

GusTAY B188INO, A. B., Johns Hopkins University. 

James W. Bright, ph. d., Johns Hopkins University. 

Henry H. Dokaldson, a. b., Yale College. 

Jambb R. Dugoan, ph. d., Johns Hopkins University. 

Louis Duncan, U. S. Naval Academy. 

Apolph Qerber, ph. d., University of Mimich. 

Elgin R. L. Gould, a. b., Victoria University. 

Arthur 8. Hathaway, b. s., Cornell University. 

H. Cabvill Lewis, a. m.. University of Pennsylvania. 

Robert W. Prentiss, b. s., Rutgers College. 

Shosuki Sato, b. s., Sapporo Agricultural College, Japan. 

Gborge M. Sternberg, Surgeon, U. S. A., m. p., College of Phys. & Surg. 

(N. Y.). 
Morrison I. Swift, a. b., Williams College. 
Alexander M. Wilcox, ph. d., Yale College. 
Lewis W. Wilhelm, ph. d., Johns Hopkins University. 



John C. Fields, a. b.. University of Toronto, 1884, has been appointed 
a Eetiaw in Mathematics by the Board of Trustees, on the recommendation of 
the Academic Council. 



ADDITIONS TO THE ROLL OF STUDENTS, 

(See pp. 8-11 of Vnivertiig Circular No. S4). 

Graduate Setudentb. 
John W. Caldwell. New Orleans, La. 8 MeOuUoh 8l 

a. B.. Charleston CoUefv. U61, and A. M., 1808; M. D., VirginU M«dleal CoUeg*, 1804. 
Chemistry, etc 

William A. Hedrick. Georgetown, D. C 110 N. Oarey 8l 

A. M., Colombian Uniroxsitj, 1884. Chemittrp. 

William M. Milroy. Northwood, Ohio. 98 MeOuUoh SU 

a. B., Gonom Collos* (Pft.), 1877 ; B. D., Y»l« CoHogo, 1881. Zafm. 

William N. Mumper. Dillsburg, Pa. 247 Lindm Av, 

a. B.t Diekinaon College, 1879. Pkynea and Chemiatry. 

Christen A. Naeseth. Decorah, Iowa. 8 MeOuttohSU 

a. B., NorwegUn Luther College. 1874, and A. M., 1883. Xmglisk. 

Robert B. Biggs. Oahe, Dakota. 118 W, BiddU SL 

A. B., Beloit CoUege, 1876; Ph. D., Unlvertitj of ObtUngen, 188S. CKemiatr^. 



Special Students. 
John D. Armioer. Huntingtown. 

Chnriotte HnU SehooL Phytiea. 

Cornelius Bruyn. Kingston, N. Y. 

Rntgen College. QrmM tmd JbKta. 

F. Louis Grammer. Baltimore. 

Lehigh Univenitj. Chamiutry. 

CoLYER Meriwether. Clark's Hill, S. C. 

VnnderbiU Uairenitj. Bitlory and PolUu:al Economy. 



A7LeeSL 
333 N. Eutaw SL 
289 MeOuUoh SL 
2^ N.Howard/ 



I 
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. Six Letters to P. Burmann. Berlin, 1S60. D. 
De Terb. corap. Plautina. Warsaw, 1876. O. 
A Pbilologica Claasica. Berlin, 1880. O. 
B HaiieuUcis. Berlin, 1878. O. 

^ Obs in Horatii Sat. I. De itinexe Brundisino. Lanfelan, 1880. D. 
. Krit. anmerk z. Ljsias. Jever, 1881. Q. 

p, BL Das rhythmische Geeetz des Demosthenes. K5nigsburg, 1880. Q. 
De locls aliquot Jurenalis. Bonn, 1849. O. 
De Vocabulorum ap. Taciturn oollocatione. Berlin, 1874. Q. 
T. De ling. Lat. adject, suflixo— to. DOsseldoriT. 1873. D. 
c, R Lucretianae Quaestiones. Halls, 1861. D. 

Intersitne aliquid int. Horatii Satiras et Eplstolas. Czernowitz, 1874. D. 
B. De praepmitionuin ap. Sopboclem usu. I. Grimma, 1878. Q. 
7K, K. Piatonis I'haedri dispositio. Berlin, 1805. D. 
Obs. Gram, et Crit. ad usum. pnrtic. Plautinum. Berlin, 1881. O. 

A. i>e Elocutlone A. Comelii Celsi. Upsal, 1872. D. 
De Canoue decern Oratorum Attieorum. Vratislayiae, 1883. O. 

B. HomeriBchc Rcalien. Bd. 2, Abth. 1-2. Leipzig, 1881 and 83. O. 
i. Commentatis q. Cicero Orat. p. ArchiaAutores u. e. demonstr. Schwerln, 

O. De interrog. I et oukovi^ part. ap. tragioos usu. Vratislaviae, 186A. D. 

, F. Anthologiae Epigrapbicae latinae spec. Gryphiswaldia, 1870. Q. 

<, C. T. Obacrvationos Persianae. Schwerin, 1878. Q. 

. F. De Vita Dionysii HaU n. p , n. d. Q. 

>e dupl. rocensionis orat. De Falsa Legaiione. Berlin, 1880. D. 

. Datiri localis vis atque usns in Homeri carminibus. Hannover, 1861. D. 

>c Coniparationibus Vergilianis. Hagueiiau, 1883. Q. 

Ueber die nrform eioiger Ilhap!M)dien der Ilias. Berlin, 1850. D. 

}. J. De futuro Herodotoo. Lund. n. d. Q. 

. Ucb. d. sogenante Epithet. ornani. i. d. Ilorazischen Odon. BrQnn, 1878. D. 

L Notae CJraeoorura. Florence, 1749. F. 

ines du Vie Sl^le. Ed. Chaiupolliou-Figeac. Paris, 1837. F. 

Fastorum Horatianonim Kpicruis. Monachii, 1877. Q. 
jFinibus. Ed.J.S. Reid. Vol. IIL Cambridge. 1883. O. 
•atio pro Scstio. Ed. H. A. Holden. London, 188.3. D. 
[eizel, R) Untorsacb. z. Cicero's I'hiUM. hchriften III. Leipzig. 1883. 0. 
rs. Cannina. Rec. E. Ludwig. Lipsiae, 1877. D. 
. Origincd Poesls Romanae. Berlin, 1846. O. 

Do M. l*oroii Catoois vita, Ac. Savone, 1832. Q. 
2uaest. de Vitis a .Script. Historiae Augustaccons(*r. Vratislavia, 1883. D. 

Dc Manilil <|ui dicitur Elocutione. Argentorati, 1882. D. 
. Id^es morales de I'C'loqucncc politique de IX^mosthftne. Montpelller, 1874. 

. Lcs Plaidoyers politiqucs de D^mosth^ne. 2 v. Paris, 1879. D. 

V. Horax u.seiuH Zeit. Berlin, 1883. D. 

Es. Agaiu.Ht Androtiun and Timocratcs, Ed, Wayte. Cambridge, 1882. 

Ausgew-ahlte reden. t.rk. J..S6rgcl. Gotha, 1883. D. 
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De personis a Martiali commemoratis. B^monti, 1878. Q. 

De Locls corruptis in Martialis Eplgrammatis. Begimonti, 1867. Q. 

Frizell, a. CoUatio codicum Livianorum I.-IH. Upsal, 1878. D. 
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Garruccius, R. Sylloge inscriptionum I^tinarum. Aug. Taurinorum, 1877. 0. 

Gbbbino, H. De C. Valerii Flacci tropis et figuris. Marburg, 1878. D. 
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GdTTiNoiscHE Gelehrte Anzeigen. GOttingen, 1883. D. 
Grabknstkin, a. De interrogationum usu Horatiano. Halis, 1883. (>. 
GRAFFcmDER, P. Dc Crippslauo et Oxom. Antiphontis Codlcibus. Berlin, 1882. O. 
Groth, A. De Varronis de Ling. Lat. Codice Florentino. Strassburg, 1880. O. 
Grubel, B. De saiirae Romanae origine. Poeen, 188:i. Q. 
Grubmwald, E. Quae ratio intercedere videatur inter QuintiL et Tacit. Berlin, 188S« 

D. 
Gruppe, O. F« Minos, ueb. d. Interpolationen i. d. r5m. Dichtem. Leipzig, 1869. O. 
GuLDR, O. Quaest de Lysiae orat. in Nioomachum. Berlin, 1882. O. 
GuMPERT, F. Beltr. z. Krltlk d. Horaz Sat. L 1. Buxtehude, 1881. Q. 
Gir.NTUER, F. De Conjunct, causal, ap. Quint ilianum usu. Halis, 1881. D. 
GuTTMANN, C. De Cae^tarian. orat. Tulliam. genere dicendo. Grelfswald, 1888. D. 

Habcerrmamn, a. Der Pithdanlsche Codex Juvenals. I. Greifswald. 1856. Q. 

Habckermann, A. Comment, in Juvenalis Satiras. GreiCiwald. 1867. Q. 
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Observations on the Temperature Sense. By Henrt 
Herbert Donaldson. 

[Abstrftct of a paper read at a meeting of the UniTeraity Scientific Aasociation, March 
11, 1885]. 

In the course of an investigation undertaken with Professor G. Stanley 
Hall, and under his direction, it was incidentally observed that the sensa- 
tion of cold on the skin was felt only at definite sjtots. 

The fact arrested our attention and some maps of the distribution of these 
spots on various parts of the body were made. 

When the experiments had reached this point, a paper by Magnus Blix 
of Upsala, (Experimentelle Beitrage zur Losung der Frage iiber die Speci- 
fische Energie der Hautnerven. Zdtschr, /. Biol., B. XX, Hf. 2, s. 141, 
1884) came into our hands. This author finds definite spots on the skin at 
which sensations of cold only are aroused, others, distinct firom the first, and 
equally definite, for the sensation of heat, while between these two sets of 
spots he can arouse sensations of pressure only. 

These reactions he obtains both by electrical and thermal stimulation of 
the skin. He points out that his observations bring the skin nerves under 
the law of the specific energy of nerves, and also that they render superfluous 
the various explanations for our sensations of heat and cold which have been 
suggested, while supposing them due to a single nervous apparatus. 

Nature (Jan. 15, 1885, Vol. 31, No. 794) gives the abstract of a paper by 
Prof. Eulenberg before the Physiological Society at Berlin on December 12, 
1884, in which Prof. Eulenberg states that he has been able to verify the 
observations of Blix. He also mentions that a Dr. Goldscheider of Neisse 
had independently reached the same conclusion as Blix. So far as known 
nothing further has appeared on this subject. 

My first endeavor was to make some accurate maps of the cold and hot 
spots. Blix had already published some maps but they were based on a 
free-hand localization of the spots and it seemed worth while to repeat the 
experiments with apparatus which would give results certainly accurate. 
The maps thus obtained are practically the same as those of Blix. The 
method will be described in a future paper. 

In accordance with the observers mentioned it was found that the distri- 
bution of spots on corresponding parts differed in different individuals ; that 
the distribution on symmetrical parts of the body was different ; that the 
number of cold spots was greater than the number of hot spots; that the 
relative abundance of the two kinds varied in different parts of the skin and 
that, roughly speaking, there are two grades of both kinds of spots, t. «., 
those which react almost always — which constitute the first grade, and those 
which react less than half the time and from which the sensation is com- 
paratively faint — which form the second grade. 

I find that the spots are very small — as a rule less than a millimeter in 
diameter; that they are easily exhausted; that the sensation roused by a 
single stimulus often lasts, however, for some minutes after the removal of 
the stimulus. For this work I have used thermal stimuli entirely. 

Experiments have, however, been carefully made with electrical and 
mechanical stimulations. In neither case are the results satisfactory, so that 
for the present I cannot confirm any results obtained by others on this point. 

As a spot thermally sensitive was found to move about as the skin moved, 
the natural idea that the spots were in the skin and not below, was con- 
firmed. 

To determine whether any definite histological peculiarity could be made 
out for these sjwts — two, one hot and one cold were cut from my skin and 
examined. The sections prepared by the gt)ld chloride method showed no 
structures with which the sensations could be associated. As the papillae 
contained no special end-organ, scars from burns and other causes were 
examined to determine whether these spots could be found where the 
papillae were absent. 

Spots both for cold and heat were found on the scars and they were as 
sensitive as those in the sound skin. 

Just what this result means is not at present clear, because so little is 
known of the distribution of nerves in scars. 



In a recent article, Pollitzer (Joum. of Physiol., Vol. V, No. 3, p. 143) 
described a new method of investigating the relative temperature and seni^i- 
bility of different parts of the body by means of radiant heat, thus doing 
away with cx)ntact and the sensations of pressure. Using his method, the 
hot spots were found to respond from eight to forty times more quickly to a 
given stimulus than the not-hot ones. 

The explanation of any sensation of heat on the not-hot spot appears to 
be that there is conduction of heat through the skin, so that the stimulus 
finally reaches a hot spot. 

The general bearing of these observations of the discrete nature of our 
temperature sensations, which were independently made in Upi»Ia, Neisse, 
and Baltimore, is considerable, for not only do they throw out the specula- 
tions on the manner in which one set of nerves could mediate the sensations 
of heat and cold, but a vast amount of work done on the skin and having 
special reference to the psycho-physic law must now be reviewed in the light 
of the fact that the sensations of heat and cold are derived only from distinct 
and definite spots on the surface of the body. 



On a probable Equivalent in Sanskrit of the Greek 
Particle «/>, pd. By M. Bloomfield. 

[Abstract of a paper read at a meeting of the Uoiyersity Philological Aasoclation, Feb- 
ruary 6, 1885]. 

From the Rig- Veda down to the classical period of the language there 

are found a few adverl^s of time formed by adding the suffix -rAt to certain 

pronominal stems : kdrhi, tdrhi, et&rhi, ydrhi, amiirhi. These seem to be made 

with the suffix -rhi much in the same way as other temporal adverbs, e. g., 

with suffix -da: kadd, etc., and accordingly the grammars (e. g., Whitney, 

§ 1103 c.) project a suffix -rhi, which is certainly very remarkable, when 

considered in the light of the remaining formative material of the language. 

It js believed that this -rhi consists of the two particles r -|- A*= Greek 

dp -f- ye, which are added to homophonous instrumentals of the several 

, / / 
pronouns ; cf. Vedic amd, and, sdnd, etc 

The Greek particles &pa, &p and })a express progress or advance after an 
action which has preceded, and from which it (the progress) naturally 
springs. So, e. g., II., 2, 16 : (if <pdTo . p^ ^dp* bvetpoc, iirel rdv fiiSov dKovotv, 
Zeus had said: pdai^ idi ov^e fnfeipe; the dream hears the word of Zeus: 
then and there/ore he comes. It is easily seen that a prominent practical 
exhibition of the particle is likely to take place in connection with two 
consecutive statements, which involve time. This is very frecjuently the 
case in Greek. But precisely this is the scope of the Sanskrit adverbs, as 
may be seen from the following parallel passages. II., 24, 78S-9 : 
jj/zof S'ijptykvua ^dvtj }>odod&KTvXo^ jj^f 
ny/zof op* a/i0i irvp^ kTlvtov 'EicTopog ffypero 7^6^, 
AV., Ill, 13, 6 : manye bhejano amrtasya tarhi, hiranyavarna atrpam yada 
vah : " When I have taken my fill of you, O ye golden colored (waters), then 
I ween that I am ei\joying ambrosia.'' 

In Sanskrit, ydrhi, the relative "when," is correlative with tdrhi, "then." 
So in the Aitareya-brahmana, I, 27 : yarhi vava vo maya' rtho bhavita tarhy 
eva vo punar agantasmi : " When you shall have any use for me, then shall 
I again come to you." If these correlative adverbs do really contain an 
equivalent of &p, we must assign a double value to the particle in temporal 
sentences. Not only does it appear in the principal clause of two temporal 
clauses in hypotactic construction, indicating that the principal clause 
springs naturally from the subordinate clause, but.the particle has also the 
power of indicating proleptically in the subordinate clause, that the princi- 
pal one will spring from it. Now precisely that seems to be the value of 
the particle, c. g., in the passages Od., 11, 1-2, and 11., 24, 32-3: 

avrap kirei p' f.irl vija KaT^/.0ofiev ^i i^d/Moacnf 
v^a fiev ap irdftirporov kphaaafiev ttg d^a Slav, 

aX?.' bre 6^ /»' e/c toio dvudeKdrff yh'er' r/6f 

Kal rdf ap* ddavdrotai fierrjida ^ifio( *An62,^uv, 



Mat, 1886.] 



VHITBRSITY CIRCULASa. 



The uae of hi — yi in addition to r — op is probubly only one more eihi- 
l>itiun of Ihe fundiiesH wkicli tLe older fomiB of Sawltrit exhibit for uggre- 
^tioD of partiolcs as, «. g., ^atapathnbrabmann, II, 2, 2, 20 : tad u ha api 
irunain aupave^iin jnatsya ucuh: "Note tbe kinamen spake to Arupa 
Anpavefi " {Eggeling'a translation}. Here Ihe four words tadultaapi are 
rendered by a careftil translalor by the single word " now." The reatridion 
of the particle r from a general use to a speeiul use in temporal clauses, 
And there, moreover, only in connection with thoxe particular adverbs of 
time, rupreeents no new principle. It is the same as is exhibited in the 
refltriciion of, t. g., i"', to adverbial anil prepositional use in Greek, white 
in Snnakril &pi ia both adverb, prepoxition, emphatic particle, interrogative 
word, and even interjection. 



■, 3,and John.xii, 3, 



On the "pistic nard" of Mark, : 
By J. Rendel, HAititia. 

Great jKrpIexity has been oaused by this word to Scripture interpreters, 
from early limes down to t!ie present day, aa may ba seen by a glance at 
tbe Authorized version which adoptv the "spikenard" of the Vulgate, 
accompanied by two nmrginal alternatives, "pure nard" or "lic|uid nnrd," 
or Ihe revised vereion which, while retaining the earlier rendering of the 
t«xt intact, hag the following extensive note: "Gr. pislie wiTd, pialic being, 
perhape, a local n.iine; others take it to mean genuine; others liqtiid." 

Here, llien, are four different rendering; tbe fir^t of wliidi regards 
irteruif/ as a tranaraiitation of the I^tic npietUa; llie seiwid is a auggcB- 
tion of S. Aiigaatine, in Traciatus L. in Joannem, (Migne. Patr. Lot. 3o, 
1700); quod sit pitfiei locum uliijuem credere debemus undc hoc erat un- 
guentnm pretiosuni ; the third interpretation has the greatest weight of 
patristic authority, and in deriving the word from iriarcic we are supported 
by tbe foct that Dioacoridea and Pliny describe tlie acthods by which the 
pure nard was adulleraled. Last of all there was the coigecture that the 
word was connected in some way with irivu, and means either pol&ble or 

It Hecms to me that the second of these suggextions is the correct one, 
and that a very simple nmjectural restoration will clear the whole matter 
up. tiupposQ we write out tbe passage in Mark, in half hexameters wo 
have 

AAdBdCTpONMypOyNip 
iOyniCTIKHC 

A glance at tliis will suggest that the confusion arises from the letters . 
CT in the first line. If these have replaced by a common accident a letter 
in the next line oil can be explained; for let this letter be it, and remark 
the continual confunon between letters formed by tbe same vertical 
etrokes (TTI = IN) with fine croaB-atrokes, and we may read 
AAdBACTpONMYPOYNdp 
iOy INilKHC 
which is perfectly lucid and explains the ifoXiTtSo&c which follows. 

The question ariuea whether there was any such variety as Indian nurd. 
To settle this point we refer to Dioscorldat, De Mat. Med., A. 6, where we 
find aa follows : 

Utpi Ndpdoip. TSapiati tort ibo yfinj . i) fihi yip rif KoXtlrm 'ItiSiidl ^ 6i 
tvpiaid) . m'X St' iv Eupip cvplaiceTai ali.' bri rmi bpoa; iv ^ ycwarat ri /liv irpdf 
^vpiar Ttrpajcrai ro d* irpflf "Ii^nic . "li r« Xryo/iivK Zvpiait^ tori jitXrluv ^ 
irpia^TOt Koif<i nal voMnofip^, (avdi T^ Xl'^^, "'Mk i/ov no! /irrii roil 
rmiipiZ'iv fv ry «r^5, iriwi'Sv f;t;ovDa rftv ot(1j(tw, jrinpi r^ jriwiv «a> j'liinrTW 
avainpavTuci kicilUvoina Ti rj euud/p It' uuiwfip. T^ H 'Iviui^ ^ phi ni 
Jiiytrat Tayyint aiti Tivo( 'jrora/uni irapappebovrof roi ipouf, Tayyaii Kuhivplimi 
trap' y ^trat iri. 

Whether vre agree with all the geographical statements of Dioscoridea or 
not, it is clear that the leading variety of nard in the eastern market bore 
the title 'Iviui. 

And the same statements will be found confirmed in Pliny, NaL Hist., 
xii, 26, who describes carefully the Indian nard, condemna the variety 
brought frem tbe neighborhood of the Ganges as worthless, and gives the 
market value of the commodity at 100 denarii the poand, which is one- 
third of the price mentioned in the Gospels. "De fiilio nsrdi (sc. Indici) 



plura dici par est, ut principali in unguentis . . . alterum ejus genus apud 
Gangem nasccns. ... In nostro orhe proxime laudatur Syrianim mox 
Gallicum, tertio loco Creticum . . . sunt uut^m ca omnia herbse pneter 
Indicum, &c." 

It is curious that the error in the early texts of Mark has not only 
affected all c^ipies of this Gospel but by inheritance or asaimilation is found 
aleo in the Gospel of John. 

The preceding correction has been nearly approached by other writers 
who supposed that the text as attested both by Mark and John must be 
correct, and sought for an Indian city of name approximating to the text. 
Thus Bengel notes, (Gnomon in loc.). "PUla urbs Indorum, in regions 
Cabul ; qua ei regione pleraque aromata jam turn pelflbantur. Vid. Lud. 
de Dieu in Act., p. 133. Sedex nomine propriopoUiasformareturnioroior." 
This, however near the truth, assumes too eiteuaive an acquaintance with 
the geography of llie remote parta of the earth. 

By way of conclusion wc may remark that the words of Dioecorides: 
rmpivoj-ad re rj ™jili(t if Uayiv form a suggeslive postil to the incident 
. recorded in the Scripture, btrov lav n^/nijCj rii tia/yi^joi' ii( oA™ tdii jtiopw, 
Kai b iiToiiiaer airrrj AaAijCiJiirrai c![ fiv^pdiniroi' airi/f. 



On some Oracles in Herodotus, V. 92. 

A RNOLT. 



[Abaln. 
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All that wc know of the oracle of Zeus at Dodona, shows that the Mantie 
art wasoriginally nothing but an instinctive meteorology. In order to learn 
tbe changes of weather, one had to examine the sky, or to speak mythologi- 
callv, one hiid to consult Zeus, the Tcpm/dpamiK, vt^cyirr'ftra, alyiozac, who 
had the storm in his power. The great reputation of the oracle reaches fat 
back into the earliest history of Greece, to the time when the harvest was 
a question of vital importance to every tribe. 

Theregularsuccesaionof the products of the field according to tbe order of 
the seasons was a temptation to attribute to the field the same power as to the 
sky. Thus, in the Theogonia we find that the oracular divinities are the 
earth and the starry sky, cp. ala> Aesch., Eum., 1. 1 and 2. Tbe reputation 
which the oracle of Zeus at Dodona enjoyed in the heroic time, passed over in 
the following period to the oracles of Apollo and especially that at Delphi. 

The agricultural tribes had become political bodies. As long as they had 
no further interests at stake than their harvest, they consulted Zeus, t. c, 
the atmosphere. It was a kind of science which they exercised. But when 
they wanted to know about success in war, the founding of cities, etc, 
they asked the god to enlighten their minds. Science became inspiration. 
The oracle revealed the future very reluctantly. It mostly gave advice, 
It was consulted before every enterprise, political or religious, social or 
private. With the end of the political freedom of Greece, the important 
and predominant position of the oracle ceased. Only minor forms of divi- 
nation, referring to private interots, survived. For example, I refer to 
Carapanoa Dodont el aes ntina, I. Paris, 1878, where, e. g., a person named 
"Aj-ic consulted the oracle to find out wlio had stolon his mattress and pillow, 
(pg. 75), No. 10, cf, ahw, (pg. 76), No. 11 : 

viae lua Hiiov 
ml A^rav i oi 
K. lOTi c4 ahroi 

i a, Sbla xuii. 
or No. 15, where one asks: 

^ aurflf irrrra/iii'oc rav irriiXi otKinv nai rb x'^pl — 
ov filXriSp pai k'iIi} Kai )roli> ufi^rioi'. 
The period of mysticism had begun and prophetic caves became in vogue, 
most lamous of all being the cave of Trophonins at Lebadia in Bieotia. 
The oracles mentioned 1) in the Lydian ^yai, Her., I. 1-94, 

2) in the Libyan Uym, Her., IV. 145-205, 
a) in the historj- of Rypaelos of Corinth, V. B2, 
belong to one and tbe same cluse and have many points ii 
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a) the tendency to glorify and exalt the oracle, 

h) the three dynasties sprang from a comparatively humble origin, 

c) the pre-appointed and pre-determined duration of their government 

The whole story of Kypselos, as it is related by Herodotus, has grown 
\ out of a play upon the word ILir^ekoq, The same holds true with regard to 
the oracle of Battus. 

The second oracle in Herodotus' account (chronologically the first) pre- 
dicts to the Corinthians the might and fierceness of Kypselos long before 
his birth. 

The first oracle in Herodotus (chronologically the second) is still given 
before hb birth. The Bacchiadae receive noti(« that Labda is about to give 
birth to one who would prove their ruin. The dangerous infant escapes 
destruction only by a hair's breadth, being preserved from the intent of his 
destroyer by lucky concealment in a chest {Ktr^eT^'n)* 

The third oracle, evidently, was not composed before the fall of the 
dynasty. The real source from which the story of the persecution rose, 
must have been the cruelty of Kypselos, as represented by Sosicles. That 
Kypselos, however, was by no means a cruel tyrant, may be seen from Arist.j 
Pol., V. 12 (p. 1315, 6. Berl.) : Kv-^eWo^ fikv yap drifiayuybq ijv Koi Kara ryv dpx^ 
duri'/eaev aiopv^opriro^. 

When Herodotus says, that in remembrance of the danger from which 
the child had escaped, it was named Kypselos, after the corn-bin (Kwlfilij) 
in which it was concealed, we may safely turn the statement around and say 
from the name Kypselos and the circumstances of }gi& life, the whole story 
of his escape and the accompanying oracles were composed. 

It is true that Pausanias saw, in the temple at Olympia, a corn-bin 
{JLv^eTudHiv avd^Tffjia) said to have been the same wherein Kypselos was 
hidden. It was of cedar, beautifully carved and inlaid with gold and ivory. 
Perhaps the story grew up, in part, out of this oflTering. Cf. O. Jahn. 
Archaol. Aufsiitze, 1844, pp. 1-16 ; L. Preller, Ausgew. Aufsatze, pp. 425- 
433 ; J. Overbeck, Abhandlg. der Phil.-Hist. Classe d. Kgl. Sachs. Ges. d. 
W., 1865, p. 689 ff. 

The name Kypselos was very common in the family of the father of Kyp- 
selos. His father was of the house of Kaeneus, and one of the Athenian 
branch of this family bore the name Kypselos (tterod.,VI.34 ; Aelian,Varia 
Hist, XII. 45). 

The phraseology of the oracles in Herodotus is mostly taken from Homer, 
Hesiod, and the Homeric hymns ; the most evident example being that of 
VI. 86. In the oracles, Her., V. 92, we notice : 

1). noXiriToc = noXirrifwCy formed after the Homeric irtroc of II., XIV. 484. 
on Kho and Kviu (kv«), cf. Lobeck, Soph., Ajax (2), pp. 131-3. 
ri^o for the usual rk^ofiat occurs in Od., II. 249, h. hom. Merc, 493. 
bXoolrpoxoc, H., XIII. 137, of Buttmann, Lexilogus', II., p. 234, No. 

102. 
2). ofiifOT^ reminds us of II., XI. 454, oluvol ofuforal, Cf. Curtius, Studlen, 

V. 105. 
noXXuv <r vTrd yohvara ^.hffei is a Homeric formula, cf. II., IV. 176, etc. 
ei iftpdCecr&e, cf. Od., I, 269, etc. b^px>6Eaaa 'lAtof, II., XXII. 411. 
3). ioKaraPaivLi c. ace. cf. Od., XXIV. 222. [Dio Chrys.], Or., 37, p. 103 

R., eiaaipucdveij which is to be preferred. 
icXetToio Kopitr&oVy some read /c^eivoio, but this does not occur in Homer, 

II. 294 Dind. 
6 K6piir9oc occurs Herod., V. 92 ; Strabo, VIII. 378, (who evidently took 

his account of Kypselos from Herod., and 380, where he cites an 

oracle : evdaifujv 6 Kdpiv&oc^ eyot d'eiifv Teyear^f), Plut., Prov. A., c. 4. 

I think that the metre accounts for thQ use of the masculine gender. 

AdpSoj according to the Etym. Magnum, 199, 25 (ad voc. p?.aia6<:) is the 
same as XdfiftSa. 

pXatadg ' 6 rovg ndt^ac M rb l^u dtearpafifiivoc Kal t^ A fTToixcitf) elK6g . Sid 
Tovro Kal Adfipda kKaXeiro ^ yvv^ fikv ^'B.iTiuvog [iTirrfp 6e Kvi}}e?mv roi Knpiv&iov 
rvpdwov. 

Rawlinson says Labda is a nickname given to indicate lameness. It 
would be more correct to say, that from the name Labda originated the story 
of her lameness, inasmuch as according to Pott (Kuhn's Zeitschr., VII, 321), 
Curt. Etym*, 655, AdpSa is equal to Aa/f. An inscription cited by Richard 
Schone in the Annali deWInstU.j 1870, p. 339, gives the form AAf 12. This 
would point to the root ?iaf ■= lap. Thus, Adp-Sa = from Aafi-a = popu- 
Zam, vulgaris. 



On the Western Text of the New Testament. By 
J. Rendel Hakris. 

[Abstract of a paper read at a mcetiDg of the Uniyersity Philological Aasociatlon, March 
2, 1885J. 

The object of this paper was: (1) to show that allowance had not been 
made in critical editions of the New Testament for lateral textual al>erra- 
tions; (2) to point out that in the analysis of conflate readings to which 
so much importance has been attached by Westcott and Hort the correct 
reading does not always lie with the so-called Neutral text, but is sometimes 
found in the Western readings ; and (3) to intimate that the Western read- 
ings generally deserve more than the occasional respect and subsidiary 
position which have been accorded them by the latest editors. 

The p;iper will appear in the next number of the American Journal </ 
Philology. 



On the Dialects of North Germany. By E. H. Spieker. 

[Abstractof a paper read before the Unlveraity Philological Association, Januarj 9. 1SS5]. 

The present predominance of Iligh German over Low German did not 
always exist. For centuries before Luther's time there was no feeling of 
superiority attaching to the dialects of South Germany. Old and middle 
Low German produced literary monuments that need not be ashamed to 
stand by the side of those of High German of the same periods. Heliand 
and Reineke Vos (the latter of which though not originally Low German, 
gave to Germany the Low German name for this beast epic,) are evidences 
of the literary activity of the people of the Northern country. Then for 
about two centuries there follows a dreary void. During this time Low 
German sinks to the position of a dialect of the people, no longer the l>earer 
of a liteniture. In the present century, however, the eflTort has been made 
to restore the old condition of aflTairs by Glaus Groth and Fritz Renter, 
both recognized, even by the most envious critics, as men of undoubted 
genius, especially the latter, who, among his many other productions, gave 
to Germany in his humoroas work, "Olle Camellen," a kind of literature 
it never possessed before. A society has been formed to keep these dialects 
in their purity and to prevent the encroachments of High German, but 
with questionable success. 

As there has been no literature for so long a time, there is now no ac- 
knowledged literary dialect os in South Germany. Of the many different 
forms of Low German, Fritz Renter used the Mecklenburg and Claus 
Groth the Ditmarsch dialect. In the second half of the jvaper, differences 
between these dialects and others, especially forms met with in Hanover, 
were considered (1) in inflection, (2) in vocabulary, and (3) phonetically. 

These dialects will probably never be able to become inde|>endent of or 
compete with High German, but they will always be worthy of study in 
that they have been used by a Fritz Renter and a Claus Groth. 



On the Extension of Rolle*s Theorem to Non-uni- 
form Functions. By C. Veneziani. 

f Abstract of a paper read at a meeting of the University Mathematical Society, March 
17, 1885]. 

A\ A9 A 

1 consider the function ^(x) = \- - - 4- . . . ^ , (the sum- 

X — a\ X — «j . X — an 

mation extending to n= 00) where A\y At^ . . . are imaginary or real quan- 
titles and 2 mod. vit is a convergent series : oi, oj, . . . are the affixes of 

t=:l 

points inside or on a convex contour C, so that for any small area inside 
that contour we have in our series an infinity of points ; then (see for more 
details Poincar6, Acia SocieUitis FenniccCj torn. XII, p. 343) 9(x) will be 
developable in jiscending powers of (j — 6), 6 being tlie affix of the centre of 
a circle externally tiingential to the contour C and x being inside that circle. 
This may be easily proved in the following way : 

2 mod. A being convergent, I>A will be also convergent, and 2 for x 

X — a 

A 
exterior to C will be convergent ; each term of 2 is developable 

according to ascending powers of (jc — 6), the double series eo formed is 
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convergent, therefore (see Briot et Bouquetj p. 108) we may arrange it 
vertically and so we obtain ^(x) developed according to increasing powers 
of (x — 6). 

As ^(x) is not susceptible of a development in any region so small as one 
may please inside the contour C, the function <p{x) is said to admit C and 
the region of the plane comprised in it as a lacunary space. 

Let us now consider <p{x) when the yl's are all positive quantities, in that 

case p(x) can never vanish except for z = oo, because 

i=oo ^. i=oc>Ai / — •=°o^.- 

S =: 2 — C08 6i — 1/ — 1 il — sin ^,-, 

»=i X Oi i=l pi »=i Pi 

Pi and ^i, being respecti vely t he modulus and argument of (2; — a») , or supposing 

the point a< endowed with the mass ^t attracting the point x endowed with the 

unit of mass, inversely pro|K)rtional to its distance, and directly proportional 

A • A' 

to its mass, the component would be ■* cqs 0» and -* sin Si. the com- 

pi Pi 

ponents of the resultant attraction of all tlie points situated inside or on the 

A A 

contour C, will be — 2 — cos 6 and — 2 — sin ^ ; but it is evident that the 

P ^ P 

resultant attraction cannot vanish because x is external to the contour C, 

A A 

consequently X — cos 6 and 2 — sin ^ will not vanish simultaneously and 

p p 

therefore ^(i) cannot vanish. 

If we tiike only a finite number of points situated in a convex polygon 

whose vertices are included among these points, the remaining points being 

inside, then we see that -|- h • • • "* = H^) is a uniform 

X Oi Z 0» Z Otn 

function which will have as many zeros as infinities, consequently m zeros^ 
TO — 1 situated inside of the polygon and one at infinity. 

The function ^(x) is the logarithmic derivative of the function 

<^{x) =z {x — Oi) i(z — o») 2(x am) "*, 

the A's are all positive quantities but they can be integer as well as frac- 

tional or irrational quantities, in the first case 4> and — are uniform functions, 

in the second they admit a finite number of values for any value of z, in the 
third an infinity. 

The logarithmic derivative of *(z) is in every one of the three cases a 
uniform function, it£> value being ^(x). Calling ai, Of, . . . am — 1 the roots 
interior to the polygon, we shall have 

* ^(x) = {A, + At+... ^„,)(x — a.)(z — o,) 



. . . (z — a ){x 






a.)^2"V..(z — aV"*"' 



and consequently the following theorem: 

The derivative of (x — oj) (z — Of ) ^ . . , (x — am) "*, where the A*b are 
all positive quantities, rational or irrational, admits inside of the polygon 
m — 1 roots, besides those roots of 4», which it also admits in consequence of 
the -4's, which are greater than unity. 

As long as the A'^ are iK)sitive, the process can be applied to the succes- 
sive derivatives and the roots will be comprised in the same polygon; but 
as soon as one or more of the A^s becomes negative, one or more of the roots 
of the derivative can be outside the i)olygon. 

As my object was only to show that the extension of Rolle's theorem by 
Cesaro (see Giornale di Battaglini, July and August, 1882) is applicable 
in some cases to non-uniform functions, I shall not enter into further dis- 
cussion of the subject. 



Ideal Division of Algebraic Quantities by Real 
Primes. By Arthur B. Hathaway. 

[AlKftract of a paper read at the meeting of the Universitj Mathematical Societj, April 
15, 1S<J5.] 

It is well known that by using algebraic quantities in general, any prime 
can be resolved into factors in an infinite number of ways. For instance ± 6 
is the product of the roots of any e^juation 0=5 + «iz -f- wjz* -f" . . . -+- z*. 
To meet this fact, the usual theory of Ideal Primes deals only with rational 
functions of a root of a given irrc^ducible ecjuation. It is practically a defi- 
nition in that theory that in order that a rational function of a nwt may be 
divisible by a real prime, each coefficient of the function must l)e divisible 
by the prime. Beal primes are then in general no longer primes ; but arc 



the products of a certain number of " ideal " prime factors. In the present 
theory we begin with the assumption that when algebraic quantities in 
general are introduced, real primes still n^tain the projwrty of primes with 
one important modification, viz., they may be separated into parts by means 
of factors which are roots of the primes and their powers. In other words, 
we start with an assumption which is broad enough to cover the fact with 
which we are first met on introducing algebraic quantities. The Units in 
this theory are quantities which are relatively prime to every real number 
except unity ; and every algebraic quantity is ** ideally " resoluble in only 
one way into products of definite powers of real primes and units. This 
ideal resolution is equivalent to the following definitions of division by a 
real prime : 

I. As many roots of an equation 

(1) aoJ^-|-aiz'»-i + . . . aH-iz + aH= 

are divisible by some positive power of a real j^rime p, as there are succes- 
sive coefficients On, On-i, . . . divisible by p ((JQ) oi, . . . ai,_i, On being 
integers without common divisor). Reciprocally, as many roots are divisi- 
ble by negative powers of p as there are successive coefficients oo, oi, . . , 
divisible by p. 

The substitution of xp* for z in an equation is, of course, equivalent to 
dividing each of the roots of the equation by p'. Hence : 

II. Just as many of the roots of o(iuation (l),/[z) = 0, are divisible by 
the relatively prime factor p' as there are roots of the equation f{xp*) = 
which are free from p both in positive and negative powers. 

Let us suppose that after the extraneous ])ower8 of p arc removed from 
/{xp^) that the first coefficients which are relatively prime to p, counting 
from each end of the equation towards the middle, are the coefficients of 
z»"+ • and z^ The coefficients of these jwwers in f{x) -=■ 0, are exactly divisi- 
ble respectively by p*i, p^t, say. Then, after the sulwtitution of zp' for z, 
these coefficients contain respectively, p(»'+ •)'+•! and p'''+'t. These must, 
we have supposed, divide out simultaneously, . • . (r + «) ( + «i =: r< -j- «t or <^ 

* ^. Again, for this value of ^, n — (r -|- «) roots of y(zp') = are divisi- 

ble by negative powers of p and r roots are divisible by positive i)owers of p, 
so that the numl)er of roots free from p is s. Hence the proixwition : 

If the coefficienU of an equation are rationai in p (that is, contain p to an entire 
power as relatively prime factor), then the product of all its roots which contain the 
same relatively prime factor p', is rational in p. 

As an example of the application of this proposition we may show that 
the following general equation (all the quantities concerned being integers) 
is irreducible, viz. : 

(2) aoi" -hp-Coiz*- * + . . . a»_iz -I* On) = 0, 

where p is a prime not contained in oq or an, and s is relatively prime to n. 
For if p is not contained in oq or an, each root of equation (2) has the rela- 
tively prime factor p** ; and if — is a fraction in its lowest terms, n such 

n 

roots must, by the preceding proposition, occur in any equation with integer 

coefficients. So also, if s and n have the greatest common divisor d, then 

n n 

— or a multiple of -— of the roots of equation (2) are found together in any 

a a 

equation whose coefficients are rational in p. 

It is the puri)ose of the series of pajjers begun in Vol. VI, No. 4, of the 

American Journal of Mathematics to show the application of this theory of 

ideal division to the Theory of Numbers. 



Note in Regard to the Influence of Magnetism on 
Chemical Action. By Ira Rkmhen. 

fllepriuted f^om the American Chemical Joumalf G, 430, February, 1880]. . 

Some time ago {American Chemical Journal, 3, 157), I described an experi- 
ment which seemed to prove that chemical action is, under some circum- 
stances, influenced by magnetism. I afterwards found that somewhat similar 
experiments had been performed by Robert Hunt {Philosophical Maganne, 
[3], 28, 1), and that after Hunt, Wartmann {Ibid., [3], 30) had worked on 
the subject, and had come to the conclusion that magnetism docs not influence 
chemical action. In 1882, at the Fall meeting of the National Academy of 
Sciences, I gave an account of later experiments by myself, and stated that 
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the work would be continued. In 1883, in Vol. I, No. 2, of ScUfnce-, I pub- 
lished a short paper, in which I called attention to the fact that I was 
engaged in repeating Hunt's experiments, and I proposed to continue the 
investigation as long as there seemed promise of obtaining results of value. 
The work has suffered some interruption since then, but has at no time been 
given up. The unsatisfactory results reached in repeating Hunt's experi- 
ments have interfered with work in new and more profitable directions. 
Jjatelj I have secured the services of an assistant, and am now pushing the 
investigation forward as rapidly as the character of the work will permit. 
We have already obtained some extremely interesting results in depositing 
various metals upon iron and nickel under the influence of a powerful mag- 
net, and we are now engaged in the study of the action of various acids upon 
metals. We have found that when iron in a magnetic fluid is treated with 



nitric acid, certain parts of the iron are protected, while other parts are 
dissolved with varying degrees of rapidity according to the position with 
reference to the protected parts. JSxperiments with hydrochloric acid give 
similar results, though it appears that the parts protected are not the same 
as in the case of nitric acid. A full account of the results reached will be 
published in due time. The object of this notice is merely to call the atten- 
tion of other workers to the fact that my work on the general subject of 
" Chemical Action in a Magnetic Field." has not been abandoned, and that 
through the aid of the Trustees of the Bache Fund it is now in my power 
to continue it without interruption. I have no desire nor right to prevent 
others from working in the same field, but I would be glad to oommanicate 
with any who may contemplate undertaking such work, as unnecessary 
duplication may thus be avoided. 



RECENT PUBLICATIONS. 



Pindar. The Olympian and Pythian Odes. With an 
Introductory Essay, Notes, and Indexes. By Basil L. Gilder- 
sleeve. (New York : Harper & Brothers, 1885, pp. cxv + 395.) 

In this edition the Metrical Schemes are presented according to the system 
of Dr. J. H. H. Schmidt as revised by that scholar, and the rhythmical reci- 
tation is facilitated by dots placed under the leading stressed syllables. The 
Introductory Essay is divided into the following sections: i. Life of Pindar; 
n. Pindar's Works ; iii. Pindar's Theme ; iv. Pindar's Thought ; v. Pin- 
dar's Style and Art ; vi. Pindar's Development ; vn. Metres of Pindar ; 
vm. Pindar's Dialect ; ix. Pindar's Syntax. The Notes occupy nearly 260 
pages. In the introduction to the several odes an effort has been made to 
show how the meaning of the whole reveals itself to him who simply follows 
the poet's guidance. Critical observations are made only when they seem 
to be fruitful for the beginner or necessary for the vindication of the text, 
which has been constituted according to the editor's best judgment. The 
Indexes — Greek Index (17 pp.) and Index of Subjects (9 pp.) — while they 
do not undertake to be exhaustive are fuller than one finds in the majority 
of school editions. The editor is emphatic in the expression of a desire to 
have the book considered as a mere introduction to Pindar and has designedly 
limited the range of parallel passages from antique and modem literature. 
There are some thirty illustrations, nearly all of them being enlarged repro- 
ductions from Professor Percy Gardner's Types of Greek Coins. 



Photographs of the Bryennios Manuscript. Three 

pages of the Bryennios Manuscript, reproduced by photography 
from the original text. Edited by J. Rendel Harris. (Pub- 
lication Agency of the Johns Hopkins University, April, 1885.) 

On the thirty-first of January, 1885, the Reverend Charles R Hale, D. D., 
one of the ministers of St. Paul's Church in Baltimore, during his visit to 
Constantinople, called at the residence of the Patriarch of Jerusalem (to 
whom he bore official introductions), in order to see if permission could be 
obtained to make a photographic copy of the manuscript of the ** Teaching 
of the Twelve Apostles." The Patriarch was absent in Jerusalem, but the 
Archimandrite in charge of the Library allowed photographs of three pages 
to be taken, leaving it for the Patriarch to decide whether anything more 
could be hereafter permitted. 

These pages include the lust verses of the Epistle of Barnabas ; the super- 
scription and opening of the first Epistle of Clement ; the close of the second 
Epistle of Clement ; the first verses of The Teaching of the Apostles ; the 
last verses of the Epistle of Ignatius to the Romans ; etc. 

The photographs are believed to be of so much interest to scholars that 
a limited number of reproductions have been published, with a transcrip- 
tion of the text with palaeographic details by Mr. J. Rendel Harris, Asso- 
ciate Professor of New Testament Greek and of Palaeography in this 
University, and some notes on the Catalogue of Old Testament writings 
contained in the MS. by Mr. Cyrus Adler, a graduate student of the 
Shemitic Languages. 



A few copies were offered for sale at one dollar net. The edition was 
strictly limited to one hundred and twenty-five copies, and all of these 
have now been subscribed for. There is no doubt that a much larger 
edition might have been readily disposed of, but it was thought best, in the 
hope of obtaining before long a complete set of fac-similes of the Teaching 
of the Apostles, to restrict the present publication. It is believed that these 
are the first fac-similes that have yet been published from this important 
MS. The eagerness with which they were sought after is another index 
of the wide-spread interest in early Patristic literature among American 
scholars. 



Recent American Socialism. By Richard T. Ely. 
(Studies in Historical and Political Science. Third Series, No. 
4, pp. 74, April, 1885.) 

Although the present monograph deals chiefly with some of the more 
recent phases of socialism in the United States, a brief sketch is given in 
the opening pages of the past history of American socialistic and com- 
munistic movements, beginning with the " oldest American charter." The 
first settlement of the English on American soil at Jamestown, Virginia, * 
was likewise the first step in a long and unbroken line of social experi- 
mentation in tlie New World. The Jamestown communism like that of 
the New England Puritans seems, however, never to have been anything 
more than a temporary makeshift, and it left no lasting impression on the 
country. 

But before the Declaration of Independence in 1774, there came to this 
country a society of men and women with the determination to lead a purely 
communistic life for all future time. These were the Shakers who open 
the period of communistic villages of which many still exist in the United 
States. One of the most noteworthy examples of them is Icaria in Iowa, 
though probably the wealthiest settlement is that of Economy, near Pitts- 
burg. The " Harmonists " count their wealth by the million. This early 
American communism is now antiquated, and exists only as a carious and 
interesting survival. 

But about 1870 there began to manifest itself in the United States a dif- 
ferent kind of socialism which did not look forward to the peaceful growth 
of communistic villages, but expected to accomplish its ends by a revolu- 
tion in economic and political life. This revolutionary socialism stiii lives 
and is stronger to-day than it ever has been before. 

A most important event in the history of modem socialism in the United 
States was the publication of Henry George's " Progress and Poverty " in 
1879. Henry George has rendered two distinct services to the caose of 
socialism: first, in the no-rent theory he has furnished a rallying point 
for all discontented laborers ; second, his book has served as a wedge for 
other still more radical and far-reaching measures. 

There are in the United States two parties of socialists which may be 
called revolutionary, these are known respectively as the " Sodalistic Labor 
Party" and the "International Working People's Aasociation." These 
parties difier in most important particulars, although they agree upon 
certain fundamental propositions. Their divergence is first and foremost 
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one of method. The Internationalists are a party of violence, believ- 
ing in the use of dynamite and like weapons of warfare as a means of 
attaining their purposes, while the adherents of the Socialistic Labor Party 
condemn these tactics and have not renounced all hope of a peaceable revo- 
lution of society. 

In this monograph an attempt is made to describe carefully the charac- 
teristics of these two parties, and copious extracts are given from their 
writings, both as proof and illustration of what is said. An estimate is 
made of their strength and the dangers to be apprehended from them are 
indicated. Finally, remedies for existing evils and the path of safe progress 
are pointed out. 

The titles of the various chapters give the best idea of the scope of the 
present paper: (1), Retrospective — Early American Communism; (2), 
Henry George and the Beginnings of Revolutionary Socialism in the 
United States ; (3), The International Working People's Association ; (4), 
The Propaganda of Deed and the Educational Campaign; (5), The 
Socialistic Labor Party ; (6), The Strength of Revolutionary Socialism- 
Its Significance ; (7), The Remedies. 



Local Institutions of Virginia. By Edward Ingle. 
(Studies in Historical and Political Science. Third Series, Noe. 
II-III, pp. 127. February-March, 1885.) 

This monograph is made up of six essays upon the institutional life of 
Virginia before the Revolution. As an introduction the social life of Vir- 
ginians is discussed and a brief description of the colony is given. Con- 
siderable space is devoted to tlie subject of land tenure as underlying all 
institutions, and it is shown how the system of entail and primogeniture 
directly influenced the governmental ideas of the first English colony. The 
curious but short-lived institution of the Hundred is next described and 
statements are quoted to show that the word was used in Virginia as imply- 
ing a military division, a place to be settled by a body of persons originally 
a hundred men or heads of families, a member of an incorporated town, an 
area for representation and rating, as related indirectly to the county and 
parish, and as giving a name to sub-societies of the Virginia Company. 

Under the title "The English Parish in America*' is given the history of 
the parish system of Virginia, with its churchwardens, sidesmen, vestrymen, 
workhouses, care of the poor, induction of rectors, and curious modes of 
procedure versus oflTenders against morality or ecclesiastical laws. The 
conclusion is drawn that while the township of New England was the parbh 
of England shorn of its ecclesiastical powers, the parish of Virginia was 
the English parish stripped of some of its civil functions. The intercourse 
of vestry and other parish meetings were no doubt efficacious in helping on 
public opinion against encroachments of England, but the Revolution, result- 
ing from this, put an end to the parish as a political institution. 

The Virginia counties were at first the outspreading of towns, which later 
grew up from the desire of people to have some centre where legal business 
and trade might be conveniently carried on. As the Assembly of the colony 
may be considered the counties taken collectively, the house of burgesses is 
treated of, and in that connection is given a brief summary of the doings of 
the first English legislative body in America, which met at Jamestown in 
1619. The county form of government is best suited to the wants of an 
agricultural community, and as long as Virginia remains such in the main, 
the county system will prevail. 

The essay on "The Town" is devoted to the legislation for town govern- 
ment, for, with but two exceptions, there were no incorporated towns in the 
colony. Norfolk is taken as the example for the incorporated town, and in 
an appendix is printed a copy of the charter granted in 1736. The mono- 
graph concludes with some statements as to attempts which have been 
made to force a township organization upon Virginia, and the causes of 
their failure. At the end is given a bibliography of materials upon Vir- 
ginia history. 



La Chanson de Roland. Translated from the seventh 
edition of L^n Gautier, by Leonck Rabillon. (New York, 
Henry Holt & Co., 1885.) 

The publication in America of a new English version of the Chanson de 
Roland is not only an event of interest to students of Romance literature, 
but may also be regarded as marking a stage of progress in the more general 
appreciation of mediaeval poetry. Since the appearance, a little less than 
half a eenturf^ ago, of the ediiio princeps of this earliest and most important 
epic of French literature, something like a score of translations, including 
those in Modern French, have been made of it into the leading European 
languages. The explanation of this popularity may easily be given. Start- 
ing from an historical basis, the Song of Roland voiced in true epic strain 
the passions and impulses of an heroic age, and has left its sturdy impress 
on the literature of modern Europe. 

The present volume is the sevcntli in the uniform " Library of Foreign 
Poetry " published by Messrs. Henry Holt & Co. Only two versions in 
English had preceded the one before us. The first, a mere prose condensa- 
tion of the poem by Mrs. Marsh, appeared in 1854. The second is a metri- 
cal and rhymed translation, with introduction, by John O'Hagan, M. A., from 
the press of C. Kegan Paul & Co., 1880. The distinguishing feature of the 
present translation, which is in blank verse, consists in its fidelity, as far as 
the genius of English permits, to the stirring rhythm of the original. In 
form it will awordingly be found to reflect more closely than either of its 
English predecessors, the antique sourt^e from which it springs. The text 
is accompanied by a brief preface indicating historical sources, manuscripts, 
etc., and by a glossary of proper names and obscure words. 



American Journal of Mathematics. Simon Newcomb, 
Editor ; Thomas Craig, Associate Editor. 

Contents of Vol. VII, No. 3. Baltimore, April, 1886. 

On the Algebra of Ix)gic. By C. S. Peirce. 

Sur les Equations Linares aux Diff<^rentielles ordinaires et auz Diflf^- 
ences finies. Par 11. Poincare. 

A Second Paper on Perpetuants. By Capt. P. A. MacMaiion, R. A. 

Priifung grossercr Zahlen auf ihre Eigenschaft als IMmzahlen. VoN P. 
Seelhoff. 

Solvable Irreducible Equations of Prime Degrees. By George Paxton 
Young. 

On a Certain Class of Linear Differential Eijuations. By Tuomab Craig. 

Sur les Nombres de Bernoulli. Par F. Gomes-Teixera. 



American Chemical Journal. Ira Remsen, Editor. 

Contents of Vol. VI, No. 6. Baltimore, February, 1885. 
On the Acquisition of Atmospheric Nitrogen by Plants. By W. O. At- 

WATER. 

The Chemical Composition of the Products of Roller Milling of Wheat. 
By Clifford Richardson. 

The Time Element in Gluten Determinations. By Wm. Frear. 

On the Reduction of Camphor to Borneol. By C. Loring Jackson. 

The Action of Light on Silver Chloride. By Spencer B. Newbury. 

Mineralogical Notes. By Edgar F. Smith. 

Remarks on Schulze's Process for the Quantitative Determination of the 
Halogens in Aromatic Compounds. By L. P. Kinnicut and R. C. Swextser. 

Notes on the Hilbl Method for the Examination of Oils and Fats. By 
Russell W. Moore. 

On the Action of Methyl Iodide on Asparagine. By Arthur Michael 
and John F. Wing. 

Reviews and Reports. 
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CURRENT INFORMATION. 



COURSES OF liBCTUREB NOT HITHBBTO ANNOUNCED. 

There will be a course of seven lectures on " Morphological 
Problems," in the Biological Lecture Room at 4 p. m., on Mon- 
days and Wednesdays during April and May, as follows : 

Monday, April 20, April 27, May 4. Mr. E. A. Andrews. — Anatomy, 
Embryology, and Affinities of Annelids. 

Monday, May 11. Mr. J. Playfair McMuRRicn. — The Morphologi- 
cal Significance of the Hypoglossua Nerve. 

Wednesday y May 13. Mr. A. T. Bruce. — The Embryology of Insects. 

MoTiday, May 18. Dr. W. K. Brooks. — Alternation of Generation. 

Wednesday, May 20. Mr. Otto Lugger. — Galls. 



Dr. Wm. T. Councilstan, Associate in Pathology, will give 
six lectures on Animal Teratology, or the theory of monstrosi- 
ties, on Wednesdays from 4 to 6 p. m., commencing on April 1st. 



Mr. E. S. Burgess will give during April and May a course 
of practical instruction in Plant Analysis and other Elements 
of Systematic Botany. 

The class will meet on Mondays and Wednesdays at 11 a. m., 
commencing on April 1st. The instruction will be such as to 
meet the needs of beginners. 



Jas. W. Bright, Ph. D., will give instruction in Anglo-Saxon 
Grammar, during March, April, and May. The class will meet 
on Tuesdays at 5 p. m., and Saturdays at 10 a. m. 



note on local sanitary precautions. 

March 20, 1885. 
To ilie Board of Trustees of the Johns Hopkins University : 

Gentlemen : In reply to your request for information as to the 

Sreventive methods which are best adapted to avert or lessen the 
anger of cholera in this community in the year 1885, we beg 
leave to offer tiie following suggestions : 

1. The use of contaminated water for drinking purposes should 
be prevented. All authorities on sanitary matters agree that bad 
water is one of the most efficient agents in the spreading of many 
forms of disease, as typhoid fever, cholera, &c. The water of the 
old pumps in this city is undoubtedly badly contaminated with 
sewage, and in case of an outbreak of cholera these pumps would 
be a serious source of danger. They should be closed and put in 
such condition as to make their use impossible. 

2. More than the usual precautions should be taken to secure 
the cleanliness of the city. A thorough insj)ection of every house 
and its surroundings should be made, and energetic measures taken 
to remove iilth of every description. 

3. Anything tending to lower the general health of the citizens 
should be carefully avoided. Extensive digging up of the earth 
during warm weather, for example, should be avoided as far as 
possible, as the evidence is very strong that the materials given 
off when soil saturated with filth is exposed to the air are detri- 
mental to health. 

The principles involved in the above statements are so uni- 
versally recognized that their reiteration is only called for because 
of prevalent apprehensions. 

IRA REMSEN, 
H. N. MARTIN, 
J. S. BILLINGS. 



PROCEEDINGS OF SOCIETIES. 



SctenHflti Aaaoeiation, 

March 11.— Sixty-third regular meeting. Professor Martin in the chair. Forty-one 

persons present. 

Papers read : 

On the Temperature Sense, by H. II. Donaldson. (Ahsfrart on p. 76.) 
On the Reliitioii of Anti»eptic Power to Chemical Constitution, by J. R. Duogan. 
Mr. 11. F Nachtrirb exhibited several specimens und models to illustrate the de?el- 
opmeut of Echinodcrms. 

AftrU 1.— Sixty-fourth regular meeting. Professor Martin in the chair. Fifty-five 

persons present. 

Papers read : 

On the Methois of Measuring Atmospheric Electricity, by P. Morrill. 

Od a Visual Phenomenon, not hitherto described, liy H. N. Martin. 

The Results of the Most Receut Work on the Metamorphic and Crystalline Rocks, by 

G. H, Williams. 
Methods for Producing Illustrations for Scientific Papers, by W. K. Brooks. 

FhUoloffieal Aaaoriation, 

March 6.— Sixtieth regular meeting. Professor Gildersleeve in the chair. Forty mem- 
bers present. 
Papers read : 

On the Final Sentence in Classic Greek Prose, by B. L. GilderslkeviiL 
This paper, a report and a criticism of Weber's recent work Untwickelnngsgctchiehte 
der Abtic/itudize, is too detailed to present in abstract here. It is expected to appear 
in the rortheoming number of the Amerifan Jounuil of PUUUogy. 

On the PersLitence of Alliteration in English, by H. Wo<>d. 

April 10.— Sixty-first regular meeting. Professor Gildersleeve in the chair. Thirty- 
eight members present. 
Papers read : 

On a Eucharistic Sermon bv John Chrysostom preserved in Ethiopic, by P. Haupt. 
Note on the Catalogue of the Books or the Bible in the MS. of tlie "Teaching of the 

Twelve Apo?jtles,'* bv C. Adlkr. 
The English Element in Pennsylvania German, by M. D. Learnkd. 

JBtatorieal and PoiitictU Science Aaaociation, 

February 27.— Dr. R. T. Ely in the chair. 

The Northwest as a Field for Original Studies, by Albert Sha.w. 
A Study in Administration, by R, T. Ely. 

March 6. — Dr. H. B. Adams in the chair. 

Review of the History of the Appointing Power in the United States, by Woodrow 

Wilson. 
The Historical Tripos at Cambridge, England by H. B. Adams. 



March 13.— Public session in Hopkins Hall. 
The Foreign Relations of the United States, by Honorable Eugene Schutlkb. 

March 20.— Dr. II. B. Adams in the chair. 

Boundaty Disputes between Pennsylvania and Maryland, by W. B. Scaife. (lb 6« 
publiah'd ill thf Pfniixyivanut Magazine of UUIory and Biography.) 

Notice of Cassell's Dictionary of English History, by H. B. Adams. (Published in Hm 
Dial {Chicago). AprU, 18H5.) 

Letter concerning Ilistory at Oxford, from Professor E. A. Freeman. 

Jifarch 27.— Dr. R. T. Ely in the chair. 

Recent American Ei'onontists, by Woodrow Wilson. 

Letter on tlie Doctrine of LaLnsez-Faire, from Professor James Brycb, M. P. 

April 10.— Dr. H. B. Adams in the chair. 

Judicial Procedure in the early New Haven Courts, by C. H. Lbvrrmore. 
The Question of the first Priniing-Press in Maryland, by T. A. Berry. 

April 17. - Dr. H. B. Adams in the chair. 

Methods of studying History in the College and in the University, by Dknman W. 
Ross. 

Mathenuitieal Society, 

March 17. — Professor Newcomb in the chair. Sixteen persons present. 

Papers read : 

On Generalized Quantity, by W. E. Story. 

On the the<>roni, " Evor>' Equation has a Root," by J. F. McCulloch. 
On the Extrusion of RoUe's Theorem to Non-uniform Algebraic Functions, by C 
Vknkziani. (AbUrad on p. 78.) 

AprU l*). — Dr. Story in the chair. Eleven persons present. 
Papers read : 

On the Dis2!riniinant of the Equation which Determines the Axes of a Quadrlc Surface, 

by F. Franklin. 
On I ho Ge<Klcsic Line, by C. Vkneziani. 
On the Division of Irrational Algebraic Quantity by Real Primes, by A. S. Hathaway. 

{Ab&'racl on ^. 7y.) 

Metaphysical Club, 

March 3. — Forty-second regular meeting. Professor G. Stanley Hall in the chair. 

Fourteen members present. 
Papers read : 

Th'? Bt>y in Education, by C. H. Lkvermore, 

l..ocal Facilitif-s for the Study of Mental Diseases, by W. NOYES, Jr. 

Final Causes, by M. I. Swift. 

Review of recent Psychophysic Studies: (a) Dai Geil&ehtni*$, by Ebbinjdiaus; (ft) 
Indirect Attention, by Krepelin; (c) The Programme of the American Society for 
Psychical Research on Thought Trausference,— by G. S. Hall. 



May, 1885.] 



UNIVERSITY CIRCULARS. 



83 



ANNOUNCEMENTS RESPECTING FELLOWSHIPS, SCHOLARSHIPS, AND 

TUITION FOR THE ACADEMIC YEAR, 1885-86. 



Scholarships and Fellowships. 

The Trustees of the Johns Hopkins University have recently 
recast the system of scholarships and fellowships uj)on the follow- 
ing basb. Seventy-eight of these honors are hereafter to be open 
to young men who are most deserving of choice because of their 
character and intellectual promise. The new regulations take the 
place of former arrangements but do not affect apjwintmcnts 
already made. 

I. Twenty ordinary Hopkins Scholarships (yielding free tui- 
tion), to be bestowed by the Board of Collegiate Advisers upon 
matriculated undergraduate students coming from Maryland, 
Virginia, and North Carolina ; tenable for three years or until 
the degree of Bachelor of Arts is taken. 

II. Eighteen Honorary Hopkins Scholarships (yielding 8250 
per annum and free tuition) ; two of them to be annually awarded 
for uncommon merit, among the matriculated undergraduate 
students from each of the States above named ; tenable for three 
years or until the degree of Bachelor of Arts is taken, — the selec- 
tion to be made by the Board of Collegiate Advisers. 

III. Twenty University Scholarships (yielding $200 without 
free tuition) ; ten of them annually open to Bachelors of Arts of 
the Johns Hopkins University, and ten of them open to general 
competition among graduate students studying here ; limited to 
one year, except for unusual considerations, — ^the selection to be 
made by the Board of University Studies. 

IV. Twenty Fellowships (yielding $500 and free tuition), to 
be awarded to graduates of this or other institutions, for con- 
spicuous merit ; limited to one year, except for unusual conside- 
rations, — the selection to be made by the Academic Council. 

V. Fellowships by Courtesy, having no emoluments, open to 
Fellows of other colleges, teachers, and investigators, wishing to 
engage in study here, — the invitation to be extended by the 
Academic Council. 

I and II. 
Ordinary and Honorary Hopkins Scholarships. 

In the will of the founder of the University, his Trustees are 
requested to "establish, from time to time, such number of free 
scholarships in the said University as may be judicious, and to 
distribute the said scholarshij^s among such candidates from the 
States of Maryland, Virginia and North Carolina, as may be most 
deserving of choice, because of their character and intellectual 
promise, and to educate the yoiuig men so chosen free of charge." 

In accordance with this request the Trustees have established 
thirty-eight scholarships, of which twenty are designated as ordi- 
nary Hopkins Scholarshijis and eighteen as Honorary Hopkins 
Scholarships, and they will be awarded in accordance with the 
following regulations : 

1. These scholarsliips are open to fiilly matriculated undergrad- 
uate students from the States above named. 

2. The selection is to be made at the beginning of each academic 
year, by the Board of C^)llegiate Advisers, from students who have 
asked the board to consider them as candidates. The names of 
successful candidates will be published. 



3. The ordinary Hopkins Scholarships yield free tuition ; the 
Honorary Hopkins Scholarships in addition to free tuition yield 
$250 i)er annum, payable in five instalments. 

4. The scholarships may be held for three years, unless the can- 
didate previously takes the degree of Bachelor of Arts, and is 
so entitled to become a candidate for the scholarships open to 
graduates. 

5. The scholarships may be forfeited because of prolonged absence, 
defective scholarship, or unworthy conduct, and the question of 
continuance shall be annually decided by the appointing board. 

6. In case the holder of an honorary scholarship gives it up for 
any reason, during the course of a session, such part of the stipend 
will be paid to him as seems equitable to the Executive Committee 
of the Board of Trustees. 

7. Two of the Honorary Hopkins Scholarships are open an- 
nually to candidates from each of the States above named. 

8. The holders of scholarships are not exempt from laboratory 
fees. 

9. As these scholarships are awarded as honors, successAil can- 
didates who are disposed, for the benefit of others or for any other 
reason, to waive the remission of tuition or the other pecuniary 
emolument, may do so and still have their names retained on the 
honor list. Any scholarships thus vacated are open to the candi- 
dates next in merit. 

[In addition to the. scholarships for which provision was made 
by the founder, the Trustees have established the system of 
university scholarships and fellowships described in the following 
statements.] 

III. 

University Scholarships. 

For the encouragement of scholarship among those who have 
taken the baccalaureate degree and wish to continue their studies 
here, twenty graduate scholarships will be awarded annually. 

1. Applications addressed to the President must be made by those 
who wish to be candidates, and they will be examined in different 
branches of study, according to such regulations as may be deter- 
mined by the Board of University Studies. 

2. Ten of these scholarships will be open in June to young men 
who have received or who are about to receive the degree of 
Bachelor of Arts in this University. The remainder will be open 
about the first of January to graduates of this or of other institu- 
tions who have been studying here during the previous part of the 
session. 

3. Tlie emolument of these scholarships will be two hundred dol- 
lars, without free tuition. No objection will be made if the holders 
of these scholarship increase their income by giving lessons, or by 
rendering services in the libniry, laboratorie?s, gj'nmasium, or else- 
where. As a rule the scholarships may be held only for a single year. 

4. Tliese scholarships are to be awarded as honors, and those who 
are disix)sed, for the benefit of others or for any other reason, to 
waive the i>ecuniary emolument, may do so and still have their 
names retained on the honor list. 

5. The Board of University Studies will name the successftil candi- 
dates, and will reser\'e appointments if worthy candidates do not offer. 
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IV. 

Fellowships. 

Twenty fellowships are annually open to competition in this 
university, each yielding five hundred dollars and exempting the 
holder from all charges for tuition. 

1. The application must be made prior to May 1 * in writing, 
addressed to the President of the University, and he will refer the 
papers to the Academic Council, by whom the nominations will be 
made to the Board of Trustees, at their meeting in June. 

2. The candidate must give evidence of a liberal education, such 
as the diploma of a college of good repute ; of decided proclivity 
towards a special line of study, such as an example of some scien- 
tific or literary work already performed ; and of upright character, 
such as a testimonial from some instructor. 

3. The value of each fellowship is five hundred dollars in addi- 
tion to free tuition. In case of resignation, promotion, or removal 
from the -fellowship, payments will be made for the time during 
which the office shall have been actually held. Payments are made 
at the Treasurer's office as follows : one hundred dollars on Octo- 
ber 1, and fifty dollars each month through the next eight months. 

4. Every holder of a fellowship will be expected to perform such 
duties as may be allotted to him, in connection with his course of 
study, to act when called uix>n as an examiner, or as moderator 
in the examination room, to give all his influence "Ifer the promotion 
of scholarship and good order, and in general to co-operate in 
upholding the efficiency of the university, as circumstances may 
suggest. He must reside in Baltimore during the academic year. 

5. He will be expected to devote his time to the prosecution of 
special studies (not professional), under the direction of the head 
of the department to which he belongs, and before the close of the 
year to give evidence of progress by the preparation of a thesis, 
the completion of a research, the delivery of a lecture, or by some 
other method. 

6. He may give instruction, with the approval of the President, 
by lectures or otherwise, to persons connected with the university, 
but he may not engage in teaching elsewhere. 

7. He may be re-appointed at the end of the year, but only for 
exceptional reasons. 

8. Usually not more than two fellows will be appointed in any 
department of study. 

9. As these fellowships are awarded as honors, those who are 
disposed, for the benefit of others or for any other reason, to waive 
the pecuniary emolument, may do so, and still have their names 
retained on the honor list. 

V. 

Fellowships by Courtesy. 

The Academic Council may, at their discretion, invite persons 
of the following classes to be enrolled as Fellows by Courtesy .f 

(a) Gentlemen who are or who have been officers of other insti- 
tutions, and who wish, for brief periods, to avail themselves of the 
opportunities here affi)rded for study and for the use of books and 
laboratories. 

(6) Holders of fellowships in other colleges, during their resi- 
dence here. 

(c) Those who have been fellows of this University and desire 
to continue their residence here. 



•In 1885, applications will be received until May 9. 

t An appointment as Fellow by Courtesy doea not necessarily carry with it the rcmi»ion 
of tuition fees. 



Charges for Tuition, Laboratory Expenses, 

and Lectures. 

Annual Charge for Tuition. 

(1). The charge for tuition is one hundred dollars per annum, 
and those who pay this sum have access to all the privileges 
of the university (libraries, lectures, laboratories, gymnasium, 
etc.), without further payment, excepting that charges are made 
in the laboratories for materials consumed and for instruments and 
apparatus not returned in good condition. 

Tuition is payable in two instalments — fifty dollars on the first of October, 
and fifty dollars on the first of Febniary. 

No deduction is made at the Treasurer's office because of absence for a 
period of less than a half-year, or because the student gives only a part of 
his time to study, or because he belongs to but one class. 

All fees are payable at the Treasurer's office. The directors of the labora- 
tories will report from time to time the charges to be made. 

Caution Money, 

(2). Every student is required, before he attends any class, to 
deposit at the Treasurer's office the sum of ten dollars as caution 
money, which will be repaid to him when he leaves the university, 
— if there are no charges against him on the books of the Trea- 
surer's office, the library, the laboratories, or elsewhere. This 
applies to the holders of scholarships and fellowships as well as to 
other students. 

Laboratory Charges, 

(3). In Chemistry and Biology for materials consumed, includ- 
ing chemicals, gas, etc., twenty dollars for the year or ten dollars 
for the half-year; and for apparatus taken from the laboratory 
stock and not returned in good condition, the cost thereof. 

(4). In Physics charges are made for breakage, but not for 
materials consumed. 

(5). Biological students engaged in investigation or special 
individual work are charged twenty dollars for the use of instru- 
ments, etc., and required to pay for any material consumed, except 
the usual histological and chemical reagents. 

Attendance upon Lectures only. 

Young men who have no other relations to the university may 
be admitted, under varying conditions to be learned in the several 
departments, to the courses of instruction named below on the pay- 
ment of the specified fees : 

(6). In Chemistry ; annual course of lectures extending through 
the year, without laboratory work, $20. 

(7). In Physics ; annual course of lectures extending through 
the year, without laboratory work, $20. 

(8). In Biology ; annual course of lectures, extending through 
the year, without laboratory work, $20. 

(9). In Animal Physiology ; annual course of instruction to medi- 
cal men and others, $50, which includes the fee for materials 
consumed in the laboratory. 

(10). In Histology; a course of practical instruction, $25, which 
includes the fee for materials consumed. 

(11). In History and Political Science; the two courses on the 
History of Politics and on Finance and Taxation, $20 (for both), 
or for one undergraduate course or for membersliip in the semi- 
nary, $20. 

Charges (6), (7), and (8) refer to the general Introductory courses and not to higher work. 



Adopted by the Board of Trustees of the Johns Hopkins University, April 6, 1885. 
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INSTRUCTION IN BIOLOGY. 



UNDERGRADUATE COURSES. 

Undergraduates may be received in the biological classes as — 

1. Matriculated students who are candidates for the degree of Bachelor 
of Arts; 

2. As students who do not propose to take the degree of Bachelor of Arts, 
bat who, having passed a special entrance examination, wish to prepare 
themselves to enter on professional studies in a medical school ; 

3. As special students, who desire instruction and opportunities for study 
in some department of Biology. 

MATRICULATED STUDENTS. 

The requirements for matriculation are given in the University Register. 

Matriculated students, who select Biology as one of their main subjects, 
will be required, in order to obtain the degree of Bachelor of Arts, to com- 
plete a course of study extending over at least three years, in accordance 
with the following schedule. 

First Year. 

a. Physical Greography, History, English Language and Literature. 

6. Physics. . 

c Chemistry. 

d. Drawing. 

e. Physical Culture. 

Second Year, 
a. Chemistry. 

fc. Biology. 

c. German. 

d. Vocal Culture. 

«. Physical Culture. 

Third Year. 

a. Biology. 

b, French. 

c Logic, Ethics and Psychology, 
rf. Theory of Accounts. 
6. Physical Culture. 

The courses marked a, 6, c, include, respectively, five class exercises 
weekly, each of an hour's duration, and some laboratory or other work 
outside of the class room. The time required for the satisfactory comple- 
tion of each course may be estimated at fifteen hours a week for a student 
of average ability. 

The courses marked (2, in each year, include one or two exercises 
weekly. 

The course 'e includes regular exercise in the gymnasium for all students 
who do not satisfy the instructor in physical culture that they do not need 
it for hygienic reasons. 

PRELIMINARY MEDICAL STUDENTS. 

Undergraduates who have not matriculated and who desire to pursue a 
course of study preparatory to entrance at a medical school will be required 
to pass a special entrance examination. The subjects of the examination 



Elementary McUhemaiica. Arithmetic ; Algebra ; three books of Euclid, 

or an equivalent amount of Greometry (four books of Chauvenet) ; Plane 

Trigonometry, and the use of Logarithms. 

The examination in Algebra will be confined to the following: definitions and expla^ 
nations of algebraical signs and terms; addition, subtraction, multiplication and diviaion 
of algebraical quantities; ratio, proportion and variations; simple equations involTing 
not more than two unknown quantities. 

Latin, Translation of passages from the first four books of Ceesar, De 

BeUo OallicOy and from the sixth book of the ^neid; the elements of Latin 

Grammar, especially Accidence. 

Candidates who obtain permiasion at least a fortnight previously, will be allowed to 
oflTer themselves for examination in equivalent portions of other Latin classics. 

English, Proficiency in English Grammar and A nalysis, and a knowl- 
edge of the outlines of the History of the English Language are required. 

Each student must g^ve further evidence of ability to use the English 

Language with correctness and propriety in 'English Composition. Bad 

penmanship will be regarded as a serious defect. 

Whitney's Essentials of English Grammar and Lounsbury's History of the English 
Langnage (Introduction and first eight chapters), are reoommended for uae in prepa- 
ratioiL 



History, The outlines of the History of England and of the United 

States. • 

Thompson's England and Doyle's United States are named to indicate the knowledge 
required. 

Physical Geography, Guyot's Physical Geography and Huxley's Physi- 
ography are recommended as text-books. 

After the entrance examination has been passed, the studies in the pre- 
liminary medical course are the same as those prescribed for matriculated 
students who select Biology as one of their main subjects of study. 

SPECIAL STUDENTS. 

As regards special students desiring admission to the biological classes 
no general rule can be formulated, except that no one will be admitted to 
the classes in General Biology or Physiology (see below) who has not a 
fair knowledge of the elements of Chemistry and Physics. It may be 
added that, in general, young men of the usual age of college undergradu- 
ates will only be received as special students in Biology after passing an 
examination designed to test whether they possess a good school education. 

The admission of older students and of those who may have given evi- 
dence of special aptitude for biological studies, will be decided after con- 
sideration of the circumstances of each case. The desire of the University 
authorities is to give the best opportunities to all who can show good reason 
why they should devote their time mainly to biological studies, but also to 
discourage youths who should be getting a good general education at school 
or college from neglecting it, in order to enter too early on specialized 
studies. 

THE UNDERGRADUATE COURSE IN BIOLOGY. 

The regular course of biological instruction extends over two years, but 
those who take Biology only as a subsidiary subject for the B. A. degree are 
not required to do more than the first year's work. 

Firat Year. 

The subjects of study during the first year have been planned to meet 
the needs (1) of those who intend ultimately to take up some branch of 
Biology (Zoology, Physiology, or Botany) for special study ; (2) of students, 
graduate or undergraduate, who expect later to study medicine, but mean- 
while desire, as a valuable preparation, to obtain some general knowledge 
of the phenomena, laws, and conditions of life ; (3) of those who wish to 
acquire as a part of their general college training, some acquaintance with 
the methods of modern experimental and observational science, and select 
Biology as a subject of study with that end in view. The following sub- 
jects are included in this year's work : 

1. Oenercd Biology. 

JTtree lecture* or reeitaitons weekly from the commencement ^ the eeuion until the end of 
March, 

Attention is directed to the hroad characteristic phenomena of life and liTing things 
rather than to the minutise of descriptive Botany or Zodlogy, or to the charac- 
ters of orders, genera, and species. In the laboratory the student learns how to 
obserre, how to verify and describe what he obeerves, how to dissect, and how to 
use a microscope; he examines selected v^etable and animal types, flrom unicel- 
lular organisms, such as the yeast plant and amoeba, to the fern and the flow- 
ering-plant on one side, and to the crayfish and a mammal on the other. In the 
lecture room attention is mainly given to the fundamental biological feicXa and 
laws which the particular plant or animal under consideration is fitted to illus- 
trate, the object being rather to give the student an idea of what is meant by the 
terms living thing, plant, animal, tissue differentiation, life history, orgaif( Ainc- 
Uon, etc., than to teach him the elements of Botany and Zodlogy as commonly 
understood. The organisms studied are Torula, Protococcus, Amoeba, Micrococcus, 
Bacterium, Spirillum, Bacillus, Penicillium, Mucor, Spirogyra, Nitella, a moss, a 
fern, a flowering-plant, InAisoria, Ilydra, starfish, earth-worm, crayfish, clam, 
firog. terrapin, pigeon, and rat ; so that at the close of the course the student has a 
practical knowledge of the structure and life conditions of a typical example trom 
most of the main divisions of plants and aniiftals, on which to base his more 
theoretical studies. 

2. Osteology, Human and Comparative, 

Two ledurei or recitations weekly until the end of Mareh, uHth practical Mudy on telexed 

skeletons. 

The student begins with the human skeleton, which, as the most minutely and 
accurately described of all conveniently acc^sible animal structures, is well fitted 
to train him to observe closely and accurately. He then studies a skeleton txom 
each of the chief orders of the Mammalia and two or three from each of the 
remaining main groups of Yertebrata. 
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3. The Embryology of the Chick and Mammal, 

Three lectures or recitations weekly from the beginning cj April untU the dose (tf M« JMiiofit 
wUh practical study qfthe development (tfa bird. 

In thiB course the student, who has already in his General Biology obserred the 
natural arrangement of animals and plants in diyerging series advancing Arom 
a simple bit of living matter to highly complicated organisms, studio the indi- 
vidual development of one of the higher animals, Arom the start as an almost 
formless bit of protoplasm to its final highly complex structure. The increasing 
differentiation of tissues and organs which he has noted as higher and higher 
plants and animals were dissected, he now sees exemplified by the chick embryo 
in different stages of development. At the same time a good foundation is laid 
for subsequent advanced study in Vertebrate Morphology. 

4. PlarU Analysis and the dements of Systematic Botany, 

Practieai instruction twice weekly /Tom the beginning of April unlU the dose (tf the sesHon. 

The student is taught how to collect and pcQpecve plants ; and by the analysis of a 
number of flowering plants under the direction of his teacher, gets a good intro- 
duction to the termioology of descriptive botany, and learns how to use a botan- 
ical key for the recognition of species. 

Second Year. 

In thiB year some choice is permitted to the student. He may select as 
his chief subject Animal Physiology and Histology or Animal Morphology 
(Comparative Anatomy). Botany will ultimately be offered as another 
elective. 

The ph3rsiological division of the second year's work in Biology is 
especially recommended to all who intend to study Medicine or Psy- 
chology. It includes the following subjects: 

1. Animal Physiology and Histology, 

Three doss exercises weekly, with Laboratory toork^ throughout the academic year. 

This course is designed to give the student a good knowledge of the properties 
and mode of working in health of the various tissues and organs of the higher 
animals, man included ; also to make him acquainted with their microscopic struc- 
ture. It thus prepares the student for subsequent study of Pathology and Pittho- 
logical Histology. In the laboratory each student examines for himself the 
histology of each organ and tissue, and learns the use of reagents and embedding 
materials, the methods of cutting and mounting sections, etc. ; he also studies 
practically the composition of the more important organs and tissues, the chem- 
istry of digestion, the Aindamental properties of living muscles and nerves, the 
beat of the heart, the phenomena of reflex action, etc. Important physiological 
facts, which require special skill for their exhibition or the employment of excep- 
tionally delicate instruments, are demonstrated to the class. There will be, as a 
rule, one such demonstration weekly. No painful experiments are performed in 
connection with this course. 

The physiological apparatus belonging to the University is unusually good and com- 
plete ; students have, accordingly, not only the opportunity to acquire a knowledge 
of the methods of modern histological investigation, but also of the mode of using 
all the chief instruments employed in physiological, pathological, and pharmaco- 
logical research. 

2. Mammalian Anaiomy, 

Tuiice weeUy, until Christmas, 

In connection with this course the student dissects one of the higher mammals with 
the minuteness with which the human body is dinected in a medical school. He 
thus not merely learns how to dissect, but acquires a knowledge of the names, 
general distribution, and structure of the muscles, nerves, vessels, and viscera ; 
and becomes fitted to take up profitably the professional study of the details of 
dMcrlptive and regional Human Anatomy, thus saving much time when he after- 
wards enters a medical school. 

3. Elements of Zoology, 

TUfO lectures or recitations toe/My from the beginning <tf January untU the end cf the 
academic year. 

A systematic course of lectures on the structure, relationships, and classification of 
animals. In the laboratory the student dissects a number of types selected to 
supplement the forms studlel in the General Biology course of the first year. 
These types are- 
Calcareous sponge; tubularlan hydrold; hydro-medusa; actinia; starfish and Its 
* development; sea urchin and its development; holothurian ; polychaetous anne- 
lid ; leech ; dlstoma ; copepod ; barnacle ; crab, and Its metamorphosis ; llmulus ; 
scorpion; grasshopper; gasteropod; cephalupod; lingula; ascldlan; amphioxus; 
shark ; teleost ; lizard. 

The morphological division of the second year's work includes the fol- 
lowing : • 

1. Mammalian Anaiomy, 

As prescribed for the physiological division. 

2. Elements of Zoology, 

As prescribed for the physioI >glcal division. 

3. Work at the Marine Laboratory, 

This must extend over at least two months, and may not be undertaken before the 
completion of the first year's biological studies. The marine laboratory is only 
open daring June, July, and August in each year. 



GRADUATE AND ADVANCED INSTRUCTION. 

Opportunities for advanced study and for research are provided for grad- 
uates who have already such a knowledge of Biology as might be obtained 
by following the two years' collegiate course in that subject, and for others 
whOy although not graduates, satisfy the authorities that they are compe- 
tent. In the university courses but little of the teaching is given by formal 
lectures ; the instructors come into close daily contact with the students^ 
supervise their work, direct their researches, and advise as to their reading. 

1. Animal Physiology, 

The new biological laboratory has been especially constmeted with reference to 
providing opportunity for advanced work in experimental physiology. The col- 
lection of physiological instruments belonging to the University is unusually large 
and complete and is yearly added to,— the Trustees providing an annual sum for 
the purchase of instruments wanted for any particular investigation, or which, 
for other reasons, it is desirable to have in the laboratory. There is also a work- 
shop in the laboratory in which a skilled mechanic is kept employed repairing 
and construct! ng instruments. The laboratory contains two large rooms for gene- 
ral advanced work in animal physiology, in addition to others specially designed 
for work with the spectroscope, with the myograph, for electro-pbysiol(^;icaI 
researches, and for chemical physiology. 

2. Animal Histology, 

The laboratory contains a special room constructed for advanced histological work, 
and well supplied with apparatus and reagents. There is also a room and appa- 
ratus for micro^hotography. 

3. Animal Morphology, 

Booms for advanced work In this subject are contained in the laboratory and a 
course of advanced lectures is given by Professor Brooks. Much of the advanced 
study in animal morphology is however carried on at the Marine Laboratory, open 
at the seaside from the b^;inning of June until the end of August, under the 
direction of Dr. Brooks. The Marine Laboratory possesses a steam launch and a 
large sloop, and is supplied with dredges, boats, aquaria, microeoopes, etc 

A, Physidogieal Psychology, 

During the academic year a course of lectures, combined with laboratory work, is 
given by Professor G. Stanley Hall, in connection with the psychological oonrses 
of instruction in the university. 

5. Lectures, 

Short advanced courses of lectures are given from time to time on selected physio- 
logical and morphological subjects. 

6. Journal Club, 

A Journal Club, composed of the Instractors and advanced students, meets weekly 
for the reading and discussion of r^^ent biological publications. 

7. Library Facilities, 

The laboratory contains a library supplied with standard biological works and oom- 
plete sets of the more important journals. There is also a special collection of 
books which have been brought together in connection with researches carried 
on in the laboratory. An effort is always made to procure for anyone engaged in 
a particular investigation all publications bearing on his work and not easily ao* 
o^ble, as graduation theses, occasional publications from laboratories in Eorope 
and elsewhere, etc. The library receives regularly about forty biological periodi- 
cals, including all the Important physiological and morphological Journals in 
English, French, German, and Italian. 

The general library of the University receives regularly the chief Journals of gene- 
ral science, and the transactions of all the leading learned societies of the world. 

The Libraiy of the Peabody Institute, within five minutes walk of the University, 
contains complete sets of many of the chief biological Journals, of the proceedings 
of learned societies ; and other works of reference. 

In the library of the Medical and Chirurgical Faculty of Maryland, a very large 
number of medical periodicals is accessible to members of the University. 

The proximity of Washington Is of special value to advanced students of physiology. 
The Library of the Army Medical Museum in that city contains an almost unri- 
valled store of physiological works which are available under conditions favorable 
to study. 

8. PMioaJtion, 

In connection with the biological laboratory there is publiriied a Journal (" Audist 
from the Biological Laboratory ") which contains the results of most of the researcha 
carried out in the laboratory ; a ready means of publication for original work is 
thus secured. The University Circulars, which appear at brief intervals through- 
out the year, are available for preliminary statements, securing priority fi»r dia- 
coveries while more detailed accounts are in course of publication. 

NATURALISTS* FIELD CLUB. 

This was organized by members of the University, but includes in its list 
of members other residents of Baltimore interested in Natural History. 
The club works in three sections — Geology and Mineralogy, Zoology, Botany. 
Each section elects its ovm officers and arranges for its own field excundoDB 
and its own meetings. There are also monthly meetings of the whole club^ 
when the chairmen of the different sections report progress and an addreos 
on some topic of Natural History is given by one of the membeiB. 

The mineralogical collections of the dub are preserved in the Chemiad 
Laboratory ; the botanical and zoological in the MuBeom of the Biologioal 
Laboratory. 
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PROGRAMMES FOR 1886-86. 

The following courses in literature and science are offered for the academic year which begins October 1, 1885. 
They arc open to properly qualified young men according to conditions varying somewhat in each department. 
Detailed statements as to the various subjects are given in the programmes of the departments of instruction on subsequent 
pages. The Annual Register giving full statements as to the regulations and work of the University will be sent on 
application. 



B. L. GILDERSLEEVE, Professw of Greek. 

(a) will direct the Greek Seminary. Twice weekly, through the 

year, 
(6) will conduct a course of Practical Exercises in Greek. 

Tioiee weekly y from October to January, 
(c) will give a course of lectures on Greek Syntax. Through 

the year, 
(jd) will hold a series of Conferences on Greek Literature. 

Weekly, after the spring recess. 

Q. STANLEY HALL, Professor of Psychology and Pedagogics. 

(a) General Systematic Psychology. Semi-weekly lectures and 

weekly conferences. 
(6) Pedagogics. A weekly lecture and a weekly confere7ice, 
(c) History of Philosophy. Twenty-five lectures. 

PAUL HAUPT, Professor of the Shemitic Languages. 

(ja) Hebrew, Biblical Aramaean, and Syriac. Through the 

year, 
(hi) Ethiopic. Weekly, through the year, 

(c) Arabic. Twice weekly, through the year, 

(d) Assyrian, Babylonian, Akkadian, and Sumerian. 

H. N. MARTIN, Professor of Biology, 

(a) will direct the Laboratory Work in Biology. Daily, through 
the year. 

(b) will lecture on General Biology. Three times weekly, till 
April, 

(c) will lecture on the Embryology of the Cliick and Mammal. 
Three times weekly, from April till close of session. 

(d) will lecture on Animal Physiolog}^ and Histology. Three 
Umes weekly, through Uie year. 



0. D. MORRIS, Collegiate Professor of Greek and Latin. 

(a) Cicero, Lucretius, Tacitus. Four times weekly ^ through the 
year, 

(b) Demosthenes, Sophocles, Aristophanes. Four times weekly, 
. through the year, 

(c) Greek Prose Composition, Reading Latin at sight, Latin 
Prose Composition. Each weekly, through the year, 

SIMON NEWCOMB, Professor of Mathematics and Astronomy. 

(a) Mathematical Seminary. Weekly, thrmigh the year. 
(6) Practical and Theoretical Astronomy. Twice weekly, through 
tlie year. 

IRA REMSEN, Professor of Chemistry. 

(a) will direct the Laboratory Work in Chemistry. Daily, 

through the year, 
(6) will lecture on General Chemistry. Daily, first half-year, 

(c) will lecture on the Compounds of Carbon. Daily, second 
half-year, 

(d) will lecture on advanced topics in Chemistry. First half' 
year, 

H. A. ROWLAND, Professor of Physics. 

(a) will direct a courso of advanced work in the Physical Lab- 
oratory. Daily, through the year. 

(b) will lecture on Thermodynamics, Heat Conduction, and 
Physical Optics. Four times weekly, through the year. 

H. B. ADAMS, Associate Professor of History. 

(a) Seminary of History and Politics. Weekly, through the year, 
(6) History of Politics. Tudce weekly, through the year. 
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(c) Modern Course in History. Daily, through the year, with 
an associate instructor, 

(d) International Law and Modern Constitutions. Daily, 
through the year, with an associate instructor, 

M. BLOOMFIELD, Associate Professor of Sanskrit. 

(a) Sanskrit, elementary, (tudce weekly), second year, (twice 
weekly), advanced, (weekly). Through the year. 

(b) General principles of Comparative Philology, Comparative 
Greek Grammar. 

(c) The formation and syntax of Indo-European noun com- 
pounds. 

W. K. BROOKS, Associate Professor of Morplwlogy. 

(a) will direct the work of the Marine Laboratory at Beaufort. 
(h) will lecture on the Elements of Zoology. Twice weekly, from 

the Christmas recess until the end of the session, 
(c) will conduct a course in Animal Morphology. 

T. CRAIG, Associate Professor of Applied Mathematics. 

(a) Mathematical Seminary. Weekly, through the year, 

(b) Theory of Sound, Spherical Harmonics and Theory of 
Attractions, Theory of Functions. Eight times weekly, first 
half-year, 

(c) Linear Differential Equations, Abelian Functions, Partial 
Differential Equations. Eight times weekly, second half-year. 

(d) Differential Equations. Twice weekly, through the year. 

A. M. ELLIOTT, Associate Professor of Romance Languages. 

will give advanced courses in the Romance Languages, includ- 
ing Old and Middle French, Old Provenwil, Italian, Spanish 
and Portuguese Texts, Wallachian, Low Latin, etc. 

H. N. MORSE, Associate Professor of Chemistry. 

(a) will assist in directing the Laboratory Work of the under- 
graduate students in Chemistry. 

(b) will lecture on Analytical Chemistry. Four times weekly, 
first half-year. 

(c) will conduct a course in General Chemistry. Three times 
weekly, second half-year. 

L. RABILLON, Lecturer on French Literature. 

will give a series of lectures on French Literature (in French). 

W. E. STORY, Associate Professor of Mathematics. 

(a) Mathematical Seminary. Weekly, through the year, 

(b) Introductory course for Graduates. Daily, through the year. 

(c) Advanced course in Analytical Geometry. Three times 
weekly, through the year. 

(d) Finite Differences, Interpolation, and Probabilities. Twice 
weekly, through the year, 

(e) Conic Sections. Twice weekly, through the year. 

M. WARREN, Associate Professor of Latin. 

(a) will conduct the Latin Seminary. Twice weekly, through 
the year. 

(b) will lecture on the Roman Historians, (first half-^ear). His- 
torical Latin Grammar, (second half-year). 

(c) will conduct a course for the Translation at Sight of Latin 
writers, (first half-year). Practical Exercises in translation 
at dictation, (second half-year). Weekly, 

(d) Terence, Plautus, Pliny, Juvenal. Three times weekly, 
through the year. 

(e) Reading Latin at sight, Latin Prose Composition. Ikich 
weekly, through the year. 



Q. H. WILLIAMS, Associate Professor of Mineralogy. 

(a) Introduction to Crystallography and Descriptive Mineral- 
ogy. Tunce weekly, second half-year. 

(b) Descriptive Mineralogy (second year's course). Weekly, 



first half-year. 

) Mineralogy , ^ ., ^-- ,, 

ralogy and Inorganic Geology, (second half-year). 



(c) Mineralogy of the Silicates, (first half-year). General Mine- 

i Ii ■ - - 



H. WOOD, Associate Professor of Oerman. 

(a) will have charge of the instruction in German. 

(b) will conduct the advanced courses in German, including 
the German Seminair, Middle Low German, Gothic, Old 
Norse, Middle High German, etc. 

W. HAND BROWNE, Associate in English. 

(a) Elizabethan, Fourteenth Century, Eighteenth Century, 
and recent Writers. Four times weekly, tlirough the year, 

(b) Synoptical Study of English Literature. Twice weekly, 
through the year. 

m 

R. T. ELY, Associate in Political Economy^ 

(a) Political Economy and Modem Social Problems. Daily, 
through the year. 

(b) Advanced Political Economy. 2Wce weekly, through the 
year. 

(c) Comparative Studies in Administration. Weelcly, through 
year. 

F. FRANKLIN, Associate in Mathematics. 

(a) Problems in Mecha,nics. Twice weekly, through the year. 

(b) Differential and Integral Calculus. Three times tceekly, 
through the year. 

(c) Theory of Equations, (first half-year). Solid Analytical 
Geometry, (second half-year). Three times xoeekly. 

(d) Preparation for Matriculation in Trigonometry and Analyti- 
cal Geometry. 

E. M. HARTWELL, Associate in Physical Training, 

will have charge of the Gymnasium and will direct the courses 
in Physical Culture. 

A. L. KIMBALL, Associate in Physics. 

(a) will direct the course of instruction for undergraduates in 
General Physics, including experimental lectures, recitations, 
etc. Daily, through the year. 

(b) will give courses of lectures to the major course students. 
. Daily, through the year. 

H. A. TODD, Associate in Rom^ance Languages. 

(a) Undergraduate courses in French. Daily, through the 
year. 

(b) Italian and Spanish. 

J. W. BRIGHT, Instructor in English. 

(a) Oldest English Texts, Historical English Grammar, Serai- 
nary. Daily, through the year. 

(b) Elements of Phonetics, History of English Language, Anglo- 
Saxon, and First English Literature. Three times u^eeJcly, 
through the year. 

For the work of other Instructors and Assistants reference may 
be made to the subjoined statements, and to the Register. 
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MATHEMATICS. 



PROGRAMME FOR 1885-86. 



I. Graduate Courses. 

Professor Newcomb : 

Seminary. 

Weekly f through the year. 

Practical and Theoretical Astronomy. 
Twice tceeldyf through the year. 

Dr. Story : 

Seminary. 
Weekly f through the year. 

The exercises of this Seminary will consist of original work by the 
students, under the guidance of the Director, on a prescribed sub- 
ject. The students are expected to make weekly reports of progress, 
which will be discussed, and from time to time new lines of research 
will be suggested. The subjects for investigation during the ensu- 
ing year will probably be special topics in the Geometry of Higher 
Curves and Surfaces. 

Introductory Course for Graduates (including Mechanics, Theory 
of Numbers, Modem Algebra, Higher Plane Curves, Surfaces 
and Twisted Curves, Quaternions, Calculus of Operations, 
Probabilities, Partial Differential Equations, and Elliptic 
Functions). 

Daily f through the year. 

This course is intended as preparatory to all the advanced courses, and 
candidates for the Doctor^s degree in Mathematics are expected to 
take it in the first year of their candidacy, if they have not previously 
taken it. 

Advanced Course in Analytic Geometry (including applications 
of the general theory to curves and surfaces of the third and 
fourth orders). 
Three times weeklyy through the year. 

Finite Differences, Interpolation, and Probabilities. 
Twice weekly f through the year. 

Db. Craig : 
Seminary. 

Weekly^ through the year. 

The subjects to which attention will be specially directed are the 
theory of doubly periodic functions, and linear differential equa- 
tions, with singly and doubly periodic coefficients, particularly 
Lamp's and other allied equations. The work will be divided into 
three parts: solution of problems, the historical investigation of 
the above-mentioned subjects, and reports on current mathematical 
journals. 

Theory of Sound. 
Three times weekly, first half-year. 

Spherical Harmonics and Theory of Attractions. 

Twice weekly, first half-year. 

Theory of Functions. 
Three times weekly, first half-year. 

Linear DiflTerential Equations. 
Three times weekly, second half-year. 

Abelian Functions. 

Three times weekly, second half year. 

Partial Differential Equations. 
Twiu weekly, second half-year. 



Dr. Franklin : 

Problems in Mechanics. 
Twice fceekly, through the ymr. 



Mathematical Society. 

The Mathematical Society, composed of the instructors and 
advanced students, will meet monthly as heretofore for the pre- 
sentation and discussion of (uipers and oral communications. 



II. Undergraduate Courses. 

FIRST year : 

Conic Sections. 
Twice weekly, through the year. Dr. Stort. 

DiflTerential and Integral Calculus, 

Three timet weekly, through the year. Dr. pRANKLIir. 

SECOND YEAR: 

Differential Equations. 

I\cice weekly, through the year. Dr. (yRAio. 

Theory of Equations. 
Three times weekly, first half-year. Dr. Frank UN. 

Solid Analytic Greometrv. 

Three times weekly, second )ialfyfar. Dr. Franklin. 

Preparation for Matriculation in Trigonometry and Analytic 
Geometry. 
Three or four tixnes weekly, through the year. Dr. Franklin. 



WORK OF THE PAST YEAR, 1884-85. 

Professor Newcomb : 
Analytical and Celestial Mechanics. Twice weekly, through the year. 
Seminary. Weekly, second half-year. 

Dr. Stor}' : 

Seminary. Weekly, through the year. 

Theory of Numbers. Twice weekly, first half-year. 

Quaternions. Three times weekly, swond half year. 

Modem Synthetic Geometry. Three times weekly, first half-ytar. 

Modem Algebra. Twice weekly, second half year. 

Introductory Course for Graduates. Daily, through the year. 

Conic Sections. Twice voeekly, through the year. 

Dr. Craig : 
Seminary. Weekly, through the year. 
Calculus of Variations. Twice weekly, first half-year. 
Differential E(iuation8. T\pice weekly, through the year. 
Theory of Functions. Three times weekly, through the year. 
Hydrodynamics. Three times weekly, first half-year. 
Linear Differential £<iuutionH. Three tunes weekly, second half-year. 

Dr. Franklin : 
Problems in Mechanics. T\oice weekly, through the year. 
Theory of Equations. Three times weekly, first half-year. 
Diflerential and Integral C-alculus. Three times weekly, through the year 
Solid Analytic Geometry. Three times weekly, second half-year. 
Analytical (ieomctry. TSciee weekly, first half-year; thru times weeldiy, 

second half-year. 
Trij?onometry. Three titnes weekly, first half-year. 

Mr. Nixon. 

Differential and Integral (^h^ulus (specially designed fur studvntii of 
Physics). Daily, first hftlf-year. 

Three numbers of the seventh volume of the American Joub* 
NAL OF Matii£MATk>$ linvc been issued during the academic year 
and the last number of the volume is now in press. 
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PHYSICS. 



PROGRAMME FOR 1885-86. 



The courses in Physics are arranged to meet the wants not only 
of undergraduates, but also of those who are prepared for advanced 
work and wish to make Physics a specialty. Graduates and others 
wishing to take the advanced course and who have not already 
pursued the equivalent of the undergraduate course, will be 
required to take so much of it as may seem desirable. 

L Advanced Courses. 

1. Lectures, 
Professor Rowland: 

Thermodynamics, Heat Conduction, and Physical Optics, includ- 
ing the electro-magnetic theory of light. 
Four Ueturea weekly^ through the year. 

Dr. Craig : 

Theory of Sound. 

Three times weekly ^ first half-year. 

Dr. Story: 

Mechanics. (In the introductory course in Mathematics for 
graduates). 
Five times weekly , during the first part cf the year. 

Dr. Franklin : 

Problems in Mechanics. 

Twice weekly f through the year, 
(All special students in Physics are expected to take both the above 
oourses in Mechanics). 

2. Journal Meeting, 

All advanced students are expected to meet with the instructors 

once a week for the reading and discussion of the current physical 

journals. To each student is assigned one of these upon which to 

report during the year, giving a synopsis of the most important 

articles. 

3. Laboratory Work. 

The Physical Laboratory is furnished with apparatus purchased 
from the best European and American makers, selected with 
special reference to investigations, and especially valuable for 
researches in electricity, magnetism, light, and heat. The labo- 
ratory will be open for work from 9 a. m. till 5 p. m. daily 
throughout the year. The construction of a new building is to 
begin at once. 

Advanced students are expected to give as much of their time 
as possible to laboratory work. This will consist at first in carry- 
ing out experiments which familiarize them with exact measure- 
ment and with experimental methods. When sufficient experience 
of this kind has been acquired, the student undertakes, under the 
guidance of the instructors, some research designed to be of per- 
manent value. 

II. Undergraduate Courses. 

The complete undergraduate course in Physics extends over two 
years. For the first year's course a knowledge of plane trigo- 
nometry and the use of logarithms is required, while for the second 
year the student must possess an elementary knowledge of analytic 
geometry and calculus. 

FIRST YEAR: 

1. Elementary ^Icchanics, Heat, Electricity and Magnetism, 
Bound and Light. 
jAdwres and redtatums daily, through the year, Db. Kimball, 



2. Laboratory work, consisting of simple experimental problems 
supplementing the class-room work. 
Three hours weekly, through the year, Db. Pebsiins. 

SECOND YEAR: 

1. Mechanics. 

Elementary Thermodynamics. 
Theory of Electricity. 
Problems in Sound. 
Wave Theory of Light. 

Daily, through the year, Db. Eihball. 

2. Laboratory Work. 

Four hours weekly, through the year, Db. Pebkd^s. 



WORK OF THE PAST YEAR, 1884-85. 



The rooms devoted to the Physical Laboratory have been open 
daily for the prosecution of study and research, under the direction 
of Professor Rowland, assisted by Drs. Kimball and Perkins. 

A photographic map of the spectrum has been nearly completed, 
and special preparations have been made for the exact measure- 
ment of wave lengths. These preparations have involved the 
construction of a comparator, a fine micrometer and a spectrom- 
eter with telescopes having six and a quarter inch objectives and 
eight feet focal length. 

The following researches have also been carried on during the 

year: 

The investigation of displacement currents by electro-magnetic means. 
The determination of the expansion of water between zero and forty 
degrees centigrade. 
The preparation and study of standard cells. 
The measurement of wave lengths of light in absolute measure. 

During the month of October a course of twenty lectures on 
Molecular Dynamica was given by Sir William Thomson, D. C. L., 
F. R. 8., <fcc.. Professor of Physics in the University of Glasgow. 
These lectures were especially intended to develop the mechanics 
of the molecule in its relations to the luminiferous ether, and were 
attended by a number of professors and special students of physics 
from all parts of the country. Stenographic notes of the lectures 
were taken by Mr. A. S. Hathaway, and have since been written 
out and published. 

Advanced students have taken part with the instructors in 
weekly meetings for the discussion of the current physical journals. 

The following courses have also been carried on during the 
year: 

Professor Rowland : 

Lectures on Electricity and Magnetism. Four times weekly, through the 
year. 

Dr. Kimball : 

First year's course in General Physics. Daily, thrmigh the year. 
Elementary Thermodynamics. Weekly for elevtn weeks. 
Theory of Electricity. l\dce weekly for ten weeks. 
Physical Optics. Twice weekly for ten weeks. 

Dr. Perkins : 

Laboratory work of the undergraduate students throoghoat the jemr. 
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CHEMISTRY. 
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The courses in Chemistry are intended to meet the wants (1) of 
graduates who make Chemistry their specialty, or who select it 
as one of their subordinate subjects for the degree of Doctor of 
Philosophy ; (2) of undergraduate students who study Chemistry 
for general training ; (3) of special students who for good reasons 
have neither received a bachelor's degree nor matriculated at this 
University. The first and second years' courses are designed 
mainly for undergraduates, though graduates and special students 
who have not done an equivalent amount of work will be required 
to follow such portions of these courses as may seem desirable. 

I. Advanced Work. 

1. Laboratory Work. 

Most of the work of advanced students is carried on in the 
laboratory, which will be open to them daily, except Saturday, 
from 9 a. m. until 5 p. m. The work, which will consist in making 
difficult and typical preparations and in carrying out investiga- 
tions on assigned topics, will be wholly under the direction of 
Professor Remsen. 

2. General Lectures. (By Professor Remsen). 

Advanced topics will be treated in lectures which will be given 
during the. first half-year. Specific announcements will be made 
later. 

3. Historical Lectures. 

During the second half-year there will be a course of about 
twenty lectures on historical topics selected and assigned by 
Professor Remsen to Fellows and other advanced workers in the 
chemical laboratory. 

This work, while serving to familiarize students with chemical literature, 
is intended also to aid them in acquiring the art of presenting subjects in 
the form of lectures before audiences. All those who look forward to the 
career of teachers of chemistry will be required to take active part in the 
exercises. 

4. Journal Meetings. 

The instructors and advanced students will meet once or twice 
a week for the purpose of hearing reports on the articles contained 
in the current journals of chemistry. 

The reports are furnished in turn by all who attend the meetings. All 
the principal chemical journals are read and reported upon. 

n. Undergraduate Courses. 

FIRST YEAR : 

This consists of laboratory work and lectures or recitations. 

Ist HcdJ- Year : Introduction to General Chemistry. 

Lectures and examinatioM daily except Saturday (by 
Professor Remsen). 

Laboratory Work. 

Thret times iceeUy, laboratory open from 1 to 4 p. m., 
Monday^ Tuesday^ and Thursday, Work under 
the direction of Professor Bemsen, Dr. Morse, 
and an assistant. 

2nd Half' Year : General Chemistry. 

Conversational exercises supplementary to the 
course of the first half-year; three times weekly 
(by Dr. Morse). 



Laboratory Work. 
As above, continued. 

Mineralogy. 
Introduction to Crystallography and Descriptive 
Mineralogy ; twice weekly (by Dr. Williams). 

SECOND YEAR: 

The second year's course is a continuation of that just described ; 
together they form what is known as the Major Course. 

Ist Half' Year : Analytical Chemistry. 

Lectures and examijuUions four times weekly (by Dr. 

Morse). 

Descriptive Mineralogy. 
Once weekly (by Dr. Williams). 

Laboratory Work. 
Daily except Saturday ^ 2-5 p. m. (under the direction 
of Professor Remsen and Dr. Morse). 

2nd Half' Year : Chemistry of the Compounds of Carbon. 

Lectures and examinations daily except Saturday, (by 
Professor Bemsen). 

Laboratory Work. 
As above, continued. 

IIL Applied Chemistry. 

Opportunity will be offered for work in Applied Chemistry in 
almost any direction. Some instruction will be given in the 
assaying of ores. The object of this work is not to make assayers 
in the narrow sense of the word, nor mere analysts of certain 
products, but to afford the thoroughly trained chemist an oppor- 
tunity to familiarize himself with some of the more important 
applications of his science. Only the most advanced students 
will be permitted to undertake work of this kind. 



WORK OF THE PAST YEAR, 1884-85. 



The Chemical Laboratory is a new building which covers an 
area of about 50 by 100 feet and has three 1^11 stories and a base- 
ment. In the basement are the necessary conveniences for assay- 
ing and other furnace operations. On the next floor there are 
large rooms devoted mainly to qualitative and quantitative 
analysis. On the second floor, are the rooms for research work, 
those of the director, the library, and a lecture-room for (Jeneral 
Chemistry. On the third floor, are rooms for the chemical and 
mineralogical collections, a working and lecture-room for mine- 
ralogy, and a second lecture-room for chemistry. The laboratory 
will conveniently accommodate about ninety working students. 

Advanced students have been engaged daily in the laboratory 
in prosecuting such work as seemed best adapted to the purpoeee 
of each. Those who have completed the fiill courses in General 
Chemistry, including from two to three years' work in qualitative 
and quantitative analysis and about a year's work in making 
difiicult and instructive preparations, were encouraged to under- 
take the solution of original problems. 
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The following investigations have been or in progress during 
the year : 

On chemical action in a magnetic field. 

The effect of pressure on the transformation of a diazo-compound by boil- 
ing with alcohol. 

The structure of benzoic sulphinide. 

On para-brom- benzoic sulphinide. 

On the relative stability of halogen derivatives of the paraffins in the 
presence of an alkali. 

A method for the estimation of zinc dust. 

An apparatus which enables students to determine the equivalents of 
certain metals. 

An apparatus for distilling mercury in a vacuum. 

The results of these investigations have either been already published or 
will soon appear in the American Chemical Journal, Some of them have 
been read before the Johns Hopkins Scientific Association at its regular 
meetings. 

The Fellows and other advanced students have met the instruc- 
tors twice a week during the year for the purpose of keeping 
abreast of the current chemical literature. All the important 
journals have been carefully read, and full reports of the various 
articles have been made. 

These students have been often called upon to treat important chemical 
questions in a broad way, going to the original sources and presenting the 
results in a complete form. In most cases the topics so investigated have 
been connected with the experimental work going on at the time; but 
other questions also have been elaborated in this way which bore less 
directly on the current studies. In several cases carefully written reports 
of the results obtained have been prepared. The excellent library of 
chemical books and journals which is accessible to the students in the 
laboratory, at all reasonable hours, has greatly facilitated the execution of 
this very desirable literary work. 

At the beginning of the year subjects were assigned to the 
Fellows and others for the preparation of lectures on various 
chemical topics treated historically ; and sixteen such lectures were 



the result. These were prepared from a careful study of the 
"original articles in the journals, and were not borrowed from books 
on the history of chemistry. Full abstracts of these lectures, 
furnished with complete references to the articles consulted, are 
to be prepared and preserved in the chemical library. The lec- 
tures given were as follows : 

Two by Professor Kemsen on " The Basicity of Acids " ; 
One by Dr. J. R. Duggan on " Disinfecting Agents " ; 
One by Mr. W. S. Bay ley on " The History of Uric Acid " ; 
Two by Dr. D. T. Day on " Dissociation " ; 

One by Mr. C. S. Palmer on " The Proust-Berthollet Controversy " ; 
Two by Dr. Morse on "The History of Phosphorus" ; 
One by Mr. A. G. Palmer on " Isomerism in the Benzene Series " ; 
One by Mr. II. W. Hillyer on "Homology'' ; 

Two by Dr. E. H. Keiser on " The History of Pyridine and Quinoline " ; 
These lectures were attended by an average of twenty-five persons includ- 
ing the instructors. 

In addition, the work of the year has consisted of the coursefl 
below mentioned : 

Laboratory Work through the entire year, conducted by Professor Bemsen, 

Dr. Morse and Dr. E. H. Keiser. 
Lectures by Professor Remsen : 

General Chemistry, daily ^ first half year. 

Chemistry of the Compounds of Carbon, dailyj ucond half year. 

Chemical Philosophy, twelve lectures^ first half-year. 
Courses by Dr. Morse: 

Analytical Chemistry, four times veekly, first half -year. 

General Chemistry, three times weekly, second half-year. 
Courses by Dr. Williams: 

Elementary Mineralogy, twice weekly, second half-year. 



Six numbers of the American Chemical Journal have 
appeared within the year. These are Nos. 3, 4, 5, 6 of VoL VL, 
and Nos. 1 and 2 of Vol. VII. 



MINERALOGY AND PETROGRAPHY. 



PROGRAMME FOR 1885-86. 



In addition to the elementary instruction in Mineralogy included 
in the regular chemical courses {above), Dr. Williams will give, 
during the first half-year, to advanced students a course on the 
Mineralogy of the Silicates with especial reference to their para- 
genesis and geological importance. 

Particular attention will be devoted to the optical and microscopic charac- 
teristics of the rock-forming minerals as introductory to the lectures on 
petrography (both macroscopic and microscopic) which will form the subject 
of the latter portion of this course. These lectures are intended to be 
supplementary to the course on General Mineralogy given during the 
second half of the present year and only such students will be admitted to 
it as possess the necessary knowledge of crystallography and physical 
mineralogy. 

During the second half-year lectures will be given to graduate 
students on General Mineralogy and the description of the non- 
gilicate species. There will also be a certain number of lectures 
on Inorgaiiic Geology. 

Throughout the year opportunity will be afforded for special 
laboratory work in crystallography, physical mineralogy, and 
microscopical petrography. During the autumn and spring, aa 



long as the weather permits, there will be weekly excursions in 
the neighboring country for the purpose of studying mineralogy 
and geology in the field. 



WORK OF THE PAST YEAR, 1884-85. 



Courses of lectures have been given by Dr. G. H. Williams on : 

Inorganic Geology, Petrography, and General Mineralogy. Three tim& 
weekly. 

Daily lalwratory instruction has also been given in microscopical petrog- 
raphy and physjical mineralogy. 

Frequent excursions have been made and considerable material for a 
geological map of the vicinity of Baltimore has been brought together; 
much information as to the number and range of the minerals occurring 
within this district has also been collected. 

Special and detailed microscopic studies have been made of the basic 
massive rocks (hypersthene- and olivine-gabbros and peridotites) occurring 
near Baltimore, as well as of the molecular and chemical changes which 
these have undergone. 

Considerable microscopic work has also been done on the interesting 
massive rocks occuring near Peekskill, N. Y., which have been called by 
Prof. J. D. Dana the " Cortlandt Series." 
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I. Collegiate Instruction. 

This is designed especially for undergraduate students, but 
graduate students who have not had a thorough preliminary 
training will be required to follow the instruction in those sub- 
jects of the college course in which they are found to be deficient, 
before they will be permitted to undertake advanced biological 
studies or engage in original research. 

The regular course of biological instruction extends over two 
years, but those who take Biology only as a subsidiary subject 
for the B. A. degree are not required to do more than the first 
year's work. 

First Year {Minor) Course, 

This has been planned to meet the needs (1) of those who 
intend ultimately to take up some one branch of Biology (Zoology, 
Physiology, or Botany) for special study ; (2) of students, gradu- 
ate or undergraduate, who expect later to study medicine, but 
meanwhile desire, as a valuable preparation, to obtain some gen- 
eral knowledge of the phenomena, laws, and conditions of life ; 
(3) of those who desire, as a part of their general college training, 
some acquaintance with ^jj^ methods of modem experimental and 
observational science, and select Biology as a subject of study 
with that end in view\ 

The course consists of five lectures or recitations weekly 
throughout the academic year, with laboratory work. The labor- 
atory work takes the place of the greater part of the outside 
reading recjuired in connection with most other undergraduate 
courses in the university. The following subjects are included in 
the year's work. 

1. General Biology. 

l^ree lectures or recitations weekly from the commencement of the session 
until the end of March. 

Attention is directed to the broad characteristic phenomena of life 
and living things rather than to the minutiae of descriptive Botany 
or Zoologt, or to the characters of orders, genera, and species. In 
the laboratory the student learns how to observe, how to verify 
and describe what he ol)serve8, how to dissect, and how to use a 
microscope; he examines selected vegetable and animal types from 
unicellular organisms, such as the yeast-plant and Amoeba, to the 
fern and the flowering-plant on one side and the crayfish and a 
mammal on the other. In the lecture room attention is mainly 
given to the fundamental biological facts and laws which the 
particular plant or animal under consideration is fitted to illustrate, 
the object being rather to give the student an idea of what is meant 
by the terms living thing, plant, animal, tissue differentiation, life 
history, organ, function, etc., than to teach him the elements of 
Botany and Comparative Anatomy as commonly understood. The 
organisms studied arc Torula, Protococcus, Amoeba, Micrococcus, 
Bacterium, Bacillus, Spirillum, Penicillium, Mucor, Spirogyra, 
Nitella, a moss, a fern, a flowering-plant, Infusoria, Hydra, starfish, 
earthworm, crayfish, clam, frog, terrapin, pigeon, and rat ; so that 
at the close of the course the student has a practical knowledge of 
the structure and life conditions of a typical example from each of 
the main divisions of plants and animals, on which to base his 
reading and later studies. 



2. The Embryology of the Chick and Mammal. 

Three lectures or reeiteUions weekly from the beginning of April until the 

close of the session, with practical study of the development of a bird. 
In this course the student, who has already in his General Biology 
observed the natural arrangement of animals and plants in diverging 
series advancing from a simple bit of living matter to highly com- 
plicated organisms, studies the individual development of one of the 
higher animals, from its start as an almost formless bit of proto- 
• plasm to its final highly complex structure. The increasing diflfer- 

entiation of tissues and organs which he has noted as higher and 
higher plants and animals were dissected, he now sees exemplified 
by ihe chick embryo in difierent stages of development. At the 
same time a good foundation is laid for subsequent advanced study 
in Vertebrate Morphology. 

3. Osteology, Human and Comparative. 

Two lectures or recitations weekly until the end of March, with practical 
study on selected skeletons. 

The student begins with the human skeleton, which, as the most 
minutely and accurately described of all conveniently accessible 
animal structures, is well fitted to train him to observe closely and 
accurately. He then studies a skeleton from each of the chief 
orders of the Mammalia and two or three from each of the remain- 
ing main groups of Vertebra ta. 

4. Plant Analysis and the elements of Systematic Botany. 

Practical instruction twice weekly from the beginning of April until the dose 
of the session. 

The student is taught how to collect and preserve plants ; and by the 
analysis of a number of flowering plants under the direction of his 
teacher, gets a good introduction to the terminology of descriptive 
botany, and learns how to use a botanical key for the recognition 
of species. 

Second Year (Major) Course. 

This is designed for those who, having completed the above minor 
course, desire to proceed farther with biological studies. Ulti- 
mately the second year's work in biology will be, at the choice of 
the student, one of three courses ; in the fiirst of these Animal 
Physiology will be the dominant study ; in the second. Animal 
Morphology ; in the third, Botany ; for the present a choice is 
offered only between the first and second of the three. 

[To complete a mi^or course a student must, after finishing his minor, take either 1, 2, 
and 3, of the subjects below named, or 2, 8, and 4. The former combination is recom- 
mended to those who intend afterwards to study medicine]. 

1. Mammalian Anatomy. 

Twice weekly, until Christmas. 

In connection with this course the student dissects one of the higher 
mammab with all the minuteness with which the human body is 
dissected in a medicsil school. He thus not merely learns how to 
dissect thoroughly, but acquires a knowledge of the names, general 
distribution and structure of nearly all the muscles, nerves, vessels, 
and viscera, and becomes fitted to take up profitably the professional 
study of the details of descriptive and regional Human Anatomy, 
and so saves much time when he subsequently takes up more 
strictly professional studies. 

2. Animal Physiology and Histology. 

Three lectures or reeitcUions weekly during the year. 

This course is designed to give the student a good knowledge of the 
properties and mode of working in health of the various tissues and 
organs of the higher animals, man included; also to give him a 
good knowledge of their microscopic structure, it thus prepares 
the student for subsequent study of Pathology. In the laboratory 
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each student examines for himself the histology of each organ and 
tissue, and thus learns the use of reagents and embedding materials, 
the methods of cutting and mounting sections, etc. ; be also studies 
practically the composition of the more important organs and tis- 
sues, the chemistry of digestion, tbe fundamental properties of 
living muscles and nerves, the beat of the heart, the phenomena of 
reflex action, etc. Important physiological facts, which require 
special skill for their exhibition or the employment of especially 
delicate instruments, are demonstrated to the class. There will be, 
as a rule, one such demonstration weekly. No painful experiments 
are performed in connection with this course. 
The physiological apparatus belonging to the University is unusually 
good and complete ; students have, accordingly, not only the oppor- 
tunity to acquire a knowledge of tbe methocU of modern histological 
investigation, but also of the mode of using all the chief instru- 
ments employed in physiological, pathological, and pharmacological 
research. 

3. Elements of Zoology. 

Two lectures or recUaiions weekly from the Christmas recess until the end of 

the academic year, 
A systematic course of lectures on the structure, relationships, and 
classification of animals. In tbe laboratory the student will dissect 
a number of forms selected to supplement the types studied in the 
General Biology course. 

These types are — 

Calcareous sponge ; tubularian hydroid ; hydro-medusa ; actinia ; star- 
fish and its development; sea urchin and its development; holo- 
thurian ; polychaetous annelid ; leech ; distoma ; copepod ; barnacle ; 
crab, and its metamorphosis ; limulus ; scorpion ; grasshopper ; gas- 
teropod; cephalopod; lingula; ascidian; amphioxus; shark; tel- 
eost; lizard. 

4. Marine Laboratory. 

At least two moiUhi^ study at the marine lahoratory of the University 

between June 1st and August SlsU 
This may be taken in one year or a month may be taken in each of 

two consecutive years. 

II. University Instruction and Opportunities. 

• 

This is designed for graduates who have already such knowledge 
of Biology as might be obtained by following the collegiate major 
course in that subject, and for others who, although not graduates, 
satisfy the university authorities that they are competent to under- 
take advanced work. In the universitv courses but little of the 
teaching is given by formal lectures ; the instructors come into 
close daily contact with the students, supervise their work, direct 
their researches, and advise as to their reading. 

1. Animal Ph}'siology. 

The new biological laboratory has been especially constructed with 
reference to providing opportunity for advanced work in experi- 
mental physiology. The collection of physiological instruments 
belonging to the University is unusually large and complete and is 
yearly added to, — the Trustees providing an annual sum for the 
purchase of instruments wanted for any particular investigation, or 
which for other reasons it is desirable to have in the laboratory. 
There is also a workshop in the laboratory in which a skilled 
mechanic is kept employed repairing and constructing instruments. 
The laboratory contains two large rooms for general advanced work 
in animal physiology, in addition to others specially designed for 
work with the spectroscope, with the myograph, for electro-physio- 
logical researches, and for chemical physiology. 

2. Animal Histology. 

The laboratory contains a special room constructed for advanced 
histological work, and well supplied with apparatus and reagents. 
There is also a room and apparatus for micro-photography. 



3. Animal Morphology. 

Rooms for advanced work in this subject are contained in the labora- 
tory and a course of advanced lectures is given by Dr. Brooks. The 
chief advanced study in animal morphology is however carried on 
at the Marine Laboratory, open at the sea-side from the beginning 
of June until the end of August, under the direction of Dr. Brooks. 
The Marine Laboratory possesses a steam launch and a large sloop, 
and is supplied with dredges, boats, aquaria, microscopes, etc 

4. Physiological Psychology. 

During the academic year a course of lectures, combined with labora- 
tory work, will be given by Dr. G. Stanley Hall, in connection with 
the psychological courses of instruction in the university. 

6. Lectures. 

Dr. W. H. Howell will give about thirty advanced lectures on the 
Physiology of Respiration. Short courses of lectures will be given 
from time to time on other selected physiological and morphological 
subjects. 

6. Journal Club. 

A Journal Club, composed of the instructors and advanced students, 
meets weekly for the reading and discussion of recent biological 
publications. 

7. Reading Clubs, in Animal Morphology and Physiology, for the study 

and discussion of classical biological works, meet weekly, during the 
greater part of the session. 

8. Library Facilities. 

The laboratory contains a library supplied with standard biological 
works and complete sets of the more important journals. There 
is also a special collection of books which have been brought 
together in connection with researches carried on in the labora- 
tory. An eflTort is always made to procure for anyone engaged 
in a particular investigation all pul^;ations bearing on his work 
but not easily accessible, as gmdygj^ theses, occasional publica- 
tions from laboratories in Eurofi^l'and elsewhere, etc. The bio- 
logical library receives regularly about forty biological periodi- 
cals, including all the important physiological and morphological 
journals in English, French, German, and Italian. 

The general library of the University receives all the chief journals 
of general science, and the transactions of all the leading learned 
societies of the world. • 

The Library of the ?eabody Institute, within five minutes' walk of 
the University, contains complete sets of many of the chief bio- 
logical journals, of the proceedings of learned societies, and other 
works of reference. 

In the library of the Medical and Chirurgical Faculty of Maryland, 
a very large number of medical periodicals is accessible to mem- 
bers of the University. 

The proximity of Washington is of special value to advanced students 
of physiology. The Library of the Army Medical Museum in that 
city contains an almost unrivalled store of physiological works 
which are available under conditions favorable to study. 

9. Publication. 

In connection with the biological laboratory there is published a 
journal ( Studies from the Biological Laboratory ) which contains 
the results of most of the researches carried out in the labora- 
tory ; a ready means of publication for original work is thus 
secured. The University Circulars, which appear at short inter- 
vals throughout the year, are available for preliminary state- 
ments, securing priority for discoveries while more detailed 
accounts are in course of publication. 

III. NaturaUsts' Field Club. 

This was organized by members of the University, but includes 
in its list of members other residents of Baltimore interested in 
Natural History. The club works in three sections — Greology 
and Mineralogy, Zoology, Botany. Each section elects its own 
officers and arranges for its own fteld excursions and its own 
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meetings. There are also monthly meetings of the whole club, 
when the chairmen of the different sections report progress and 
an address on some topic of Natural History is given by one of 
the members. 

The mineralogical collections of the club are preserved in the 
Chemical Laboratory ; the botanical and zoological in the Museum 
of the Biological Laboratory. 



WORK OF THE PAST YEAR, 1884-85. 



1. Laboratory Work. 

The Biological Laboratory has been open for eight hours daily 
during the year, for the prosecution of advanced study and 
research and for courses of practical instruction in connection 
with class lectures. 

During the year original investigations have been made in 
regard to the following subjects : 

The proteida of blood plasma. The influence of intermittent pressure on 
arterial tonicity. The influence of various salts on arterial tonicity. The 
absolute relative value of commercial disinfectants and germicides. Re- 
generation of tissue in larvae. The rate of propagation of the wave of 
muscular contraction. The proximate cause of the coagulation of blood. 
The functions of the cardiac nerves of the Chelonia. The nature of apnoea. 
The embryology of Echinoderms. The conditions which determine sex. 
The embryology of insects. The segmentation of the Vertebrate skulL 
The homology of the hypoglossus nerve. 

Preliminary notices of the results of most of the above researches have 
already been printed in the University OircularSy in the Zoologiacher Ameiger 
and elsewhere. Fuller accounts will shortly be published. 

Li connection with the regular class instruction, first year 
students studied a number of typical fungi, green plants, and 
animals ; the skeletons of about twenty selected vertebrates ; and 
the development of the chick in the egg. In the spring there 
"were twelve practical lessons in the elements of Systematic and 
Descriptive Botany. 

Second year students worked at the histology of the tissues and 
organs of the higher vertebrata (especially man) ; the physiologi- 
cal properties and functions of the tissues and organs; the 
physiology of digestion ; the chemistry of bile, urine, etc. The 
cat was thoroughly dissected by the second year students, and 
about twenty-five selected invertebrate and vertebrate types. 

n. Advanced Instruction. 

Dr. W. K. Brooks lectured twice weekly through the year on 
Advanced Morphology. 

A course of seven lectures on Morphological Problems was 
given during April and May, as follows : 

Three lectures by Mr. E. A. Andrews on the Anatomy, Embryology, 
and Affinities of Annelids. 

One lecture by Mr. J. Playfair McMurrich on the Morphological Sig- 
nificance of the Hypoglossus Nerve. 

One lecture by Mr. A. T. Bruce on the Embryology of Insects. 

One lecture by Mr. Otto Lugger on Galls. 

One lecture by Dr. W. K. Brooks on Alternation of Generations. 

A course of six lectures on Animal Teratology was given by 
Dr, W. T. Councilman during May. 

Most of the advanced work was carried on indi\adually, and 
not in class ; each worker taking up some special topic for study 
under the immediate direction of some one of the instructors. In 



addition to the original researches already enumerated, certain 
graduate students have in this manner carried on advanced study 
in various directions. 

Students engaged in this kind of study (which forms a stepping- 
stone between class-work and original research), are usually given 
some important original article, and shown how to repeat and 
verify for themselves (and criticise) the experiments and results 
described in it. By studying and repeating the original work of 
others they learn the methods of biological investigation, and are 
thus trained to plan and carry out researches themselves. In 
connection with this work, students are also taught how to hunt 
up and utilize the bibliography of a subject. 

III.. Class Instruction. 

Courses of lectures for undergraduates were given as follows : 

Osteology, twice weekly, until the end of March, 

Mammalian Anatomy, twice weekly^ viUU Christmas. 

Animal Physiology and Histology, three times weetdy^ through the year. 

General Biology, three times weekly, until the end of March. 

Embryology of the Chick and Mammal, three times weekly, from, the firnt 

of April until the dose of the session. 
Plant Analysis, twice weekly, in April and May. 

IV. Marine Laboratory. 

During the summer of 1884, the seaside Zoological Laboratory 
for the study of forms of marine life, was open at Beaufort, N. C, 
for fifteen weeks. 

The advanced work included original investigations on the 
following subjects : 

The embryology and systematic zoology of Echinoderms, Annelids, and > 
Medusse. The susceptibility of marine animals to vegetable {wisons. Diges- 
tion in the Anthozoa. The structure and affinities of Balanoglossus. The 
embryology of Gasteropod and the homology of the Gasteropod Gill. The 
early developmental stages of Teleostei. The origin and significance of 
alternation of generations in Ilydroids. The segmentation of the verte- 
brate skull. The metamorphosis and systematic 2Soology of the Stom- 
atopods. 

The results of many of these investigations have been already published ; 
others will be shortly. 

V. Publications. 

Number 2 of the third volume of ^' Studies from the Biological 

Laboratory " was published in December. It contains : 

I. Notes on the Composition of the Blood and Lymph of the Slider 

Terrapin {Pseudemys rugosa). By W. H. Howell. 
II. The Origin of the Fibrin formed in the Coagulation of Blood. By 
W. H. Howell. 

III. On the Action of Carbolic Acid, Atropia, and Convallaria on the 

Heart; with some Observations on the Influence of Oxygenated 
and Non-oxygenated Blood, and of Blood in various Degrees of 
Dilution. By H. G. Beyer. With Plate VII. 

IV. The Action of Intermittent Pressure and of Defibrinated Blood upon 

the Bloodvessels of the Frog and the Terrapin. By L. T. Stevens 
and F. S. I.«ee. 

Number 3, now in press, contains : 

I. Marine Larv8B and their relation to adults. By H. W. Conn. 
II. The cranial nerves of Amia. Calva^ By J. P. McMurrich. 
III. The endings of the motor nerve fibres in the striped muscles of the 
Frog. By Christian Sihler. 

Number 4, to be published in a few weeks, will contain : 

I. Observations on Zoiiglocae and several related forms. By Wm. 
Trelease. 
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ANCIENT AND MODERN LANGUAGES. 



PROGRAMMES FOR 1885-86. 



GREEK. 



I. Greek Seminary. 

Professob Gildersleeve will conduct the Greek Seminary, 
the plan of which is based on the continuous study of some leading 
author or some special department of literature. 

The Seminary consists of the director, fellows, and scholars, and 
such advanced students as shall satisfy the director of their fitness 
for an active participation in the work, by an essay, a critical 
exercise, or some similar test of attainments and capacity. All 
graduate students, however, may have the privilege of attending 
the course. 

During the next academic year the stxidy of Plato and of the 
literary form of Greek Philosophy will constitute the chief occupa- 
tion of the members. 

In connection with the Seminary the director will interpret the 
Sympodon of Plato once a week with conferences on topics sug- 
gested by the text, of which Jahn's edition will be used. 

The philosophy of Plato will also be taken up in the courses of 
Professor Hall. 

It is important that all should be provided in advance with Ritter and 
Preller's HistorUi philosophic^ ex/ontium locis contexla with a complete Platonic 
text, and annotated editions of some of the principal dialogues, such as Hug's 
Symponon, Deuschle and Cron's or Sauppe's Protagoras^ Deuschle and Cronos 
Ooryias, Wagner's Phaidon, Thompson's PhaidroSj Riddell's Apoloyy, and 
Campbell's Theaiteios, 

II. Advanced and Graduate Courses. 

1. Professor Gildersleeve will also conduct a course of 
Practical Exercises in Greek, consisting chiefly in translation at 
dictation from Greek into English and English into Greek, two 
meetings a week from the beginning of the session to the first of 
January. 

2. He will give a course of lectures on Greek Syntax : (i) On 
the Hypotactic sentence ; (11) On the influence of grammar on 
style. (This second part will comprise readings in Homer, Hesiod, 
the Dramatic Poets, Herodotos, and Thukydides). Once a week 
until the first of January, thenceforward twice a week. 

III. Undergraduate Courses. 

1. Xenophon, Oeconomicus. 

Four hours weekly, first half-year. Dr. Spieker. 
Private Reading: Lysias, Orations 7, 9, 12, 13, 24. 

2. Homer, Iliad, 8, 9 ; Euripides, Alcestis, 

Four hours weekly, second half-year. Dr. Spieker. 
Private Reading : Herodotus, Keep's Selections. 

3. Demosthenes, De Corona. 

Four hours weekly, first half-year. Professor Morris. 
Private Reading : Plato, Protagoras. 

4. Sophocles, Antigone ; Aristophanes, Nuhes. 

Four hours weekly, second half-year. Professor Morris. 
Private Reading : Aeschylus, Prometheus Yinctus. 



5. Prose Composition. 

Weekly exercises in connection with ea^ch of the above courses. 

6. Conferences on Greek Literature. 

A series of conferences with illustrations from authors actuaUy studied in 
the undergraduate department. Once a week, after the spring recess. 
Professor Gildersleeve. 



LATIN. 

I. Latin Seminary. 

Dr. Warren will conduct the Latin Seminary. The Latin 
Historians, more especially Lit'y and Tacitm, will form the centre 
of work during the next academic year. There will be two meet- 
ings a week during the entire session, devoted to the critical inter- 
pretation of the authors above named, to auxiliary studies, and 
the presentation of pai)ers by members of the Seminar}'. It is 
probable that during the first half of the year more particular 
attention will be paid to Livy, and in the latter half to Tacitus. 

Students are advised to read in advance as much as possible of Livy and 
Tacitus, and to provide themselves with complete texts of Csesar, Sallust, 
Livy (either Weissenbom, or Madvig and Ussing), Tacitus (Halm), and 
Suetonius (Roth). 

II. Advanced and Graduate Courses. 

1. During the first half of the year Dr. Warren will give a 
course of lectures on the Roman Historians, beginning with tho 
earliest period. 

2. In the latter half of the year, he will give a course of twenty 
lectures on Historical Latin Gn^amrtiar, with especial reference to 
phonetic laws and the genesis of forms. 

3. In the first half of the year, he will conduct a course of 
weekly meetings for the Tramlation ai Sight of various Latin 
writers. 

4. In the latter half of the year, there will be a course of Prac- 
tical Exercises in Latin, one meeting a week, devoted mainly to 
translation at dictation from Latin into English, and from English 
into Latin. 

III. Undergraduate Courses. 

1. Livy, two books. 

Four hours weekly, first half-year. Dr. Spieker. 
Private Reading : Cicero, pro Boscio Amerino, de Senectuie, 
de Amicitia. 

2. Horace, Select Odes, Satires and Epistles. 

Four hours weekly, second half-year. Dr. Spieker. 
Private Reading: Horace, Epodes and Carmen Saeculare; 
Vergil, Aeiieid, hook xii. 

3. Cicero, de Natura Deorum, book i ; Lucretius, hooks i and Hi, 

tSeven hours in two weeks, first half-year. Professor Morris. 

Reading at sight. 
One hour every two weeks. 

Private Reading : Cicero, de Natura Deorum, book Hi ; Lucre- 
tius, book V. 

4. Tacitus, Agricola, Germania, Annates^ hooks i and it. 

Four hours weekly, second half-year. PROFESSOR MoBRia. 
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Private Reading : Ca»ar, Bellum Civile, hooka i and ii ; Tac- 
itus, Annalea, book Hi, 

5. Terence, Andria; Plautus, 3file8 Gloriosus, 

Three hours weekly^ first half-year. Dr. Wahren. 
Reading at sight. 

One how weekly. 
Private Reading : Plautus, Mostellaria ; Terence, Phormio. 

6. Pliny, Letters ; Juvenal, Select Satires, 

Three hours weeklyy second half-year. Dr. Warren. 
Reading at sight. 
One hour weekly. 

Private Reading : Cicero, Select Letters, 

7. Prose Composition. 

Weekly exercises in connection with each of the above courses. 

First year students must take courses 1, 2, and 7 ; second year students 
must take courses 3, 4, and 7, or 6, 6, and 7. Should a student be unable 
to do the Private Reading in connection with his class-work, he may take 
the examination in Private Beading or extra courses of class-work in a 
subsequent year. 



SHEMITIC LANGUAGES. 



Professor Haupt will give the following courses : 

1. Hebrew: Critical interpretation of the Minor Prophets. 

Wednesday, 3 p. m., during the first half-year. 
Liber duodecim prophetarum^ ed. Baer, Lipsiae, Tauchnltz. 

2. Hebrew : Critical interpretation of the Book of Proverbs. 

Wednesday, 3 p. m., during the second half-year. 
Liber Proverb iorum^ ed. Baer, Lipsiae, Tauchnitz. 

3. Hebrew Exercises : Reading historical books at sight. 

Wednesday, 4 p. m. 

4. Biblical Aramaean : Interpretation of the Chaldee portions of 
the book of Ezra. 

Tuesday, 3 p. m. 

Libri Daniel is, Kzrae et Nehcmiac, ed. Baer, Lipsiae, 1882; Kaatzsch, Grammatik 
des Biblisch-AramHischen, Leipzig, 1884. 

5. Syriac for beginners : Elements of the grammar and reading 
of the Syriac version of the Bible and the Syriac Chronicles 

of Bar Ebrayd. 

Tuesday, 4 p. m. 

E. Nestle, Brevii linguae St/riacae grammatiea, Carolsrubae et Lipsiae, 1881; 
Theodor Noldclcc, Kurxgejasste. SyrUche OramnuUik, Leipzig, 1880 ; Aemiliua 
Roediger, Chrestomalhia SyriaccL, Halls Saxonum (third edition in prepa- 
ration). 

6. Ethiopic : Interpretation of the Prayers, Sermons and Homi- 
lies in Dillmann's Chrestomathia Aethiopica, Lipsiae, 1868. 

Wednesday, 10 a. m. 

7. Arabic : Reading of selected portions of the Arabian Nights 
and extracts from Arabic geographical writers. 

Wednesday, 11 a. m., during the first half-year. 

Beyrut Arabic Clirestomathy Mujdnl el-adab, Beyrut, 1883, Imprimerie Catho- 
lique ; Vocahnlaire Arabe-Fran^ais i, I'usagc des ^tudiants par un p^re mission- , 
naire dc la Compagnie de J&tus, Beyrouth, Imprimerie Catholique, 1883. 

8. Arabic Syntax and Reading of selected sAraa of the Cor&n. 

Wednesday, 11 a. m., during the second half-year. 

Sir William Muir, Exiracts from the Goran in the original^ London, 1880; Dieter- 
ici, Arabisch-Denischet IIandic6rterbitch zutn Koran^ Leipzig, 1881 ; Penrice, 
Diciwnary of the Koran^ Loudon, 1873. William Wright, A Grammar qf the 
Arabic Language, 2d edition, Loudon, 1874. 

9. Assyrian : Interpretation of the Annals of Sennacherib (I R., 

37-40) : 
Thursday, 10 a. m., during the first half-year. 

Sir Henry Bawlinson, The Cuneiform Imcriptiont of Wedem AHa, YoL I, Lon- 
don, 1861. 



10. Interpretation of selected portions of the Nimrod Epic with the 
cuneiform account of the Deluge and the Creation Tablets. 

Thursday, 10 a. m., during the second half-year. 

Haupt, Das babylonische Nimrodepot, Leipzig, 1884; Delitxach, ^Myrifdba Zese- 
stUcke, third edition (in preparationX Leipzig, 1885. 

11. Babylonian : Introduction to the study of Babylonian texts 
and interpretation of the inscriptions of Nebuchadnezzar, 
Neriglissar, Nabonidus, etc., the Cylinders of Cyrus and 
Antiochus (V R., 35 and 66), Babylonian Letters and Des- 
patches, Obser\^atory Reports, Contract Tablets, etc., etc. 

Thursday, 3 p. m. 

Sir Henry Rawlinson. The Cuneiform Inncriptiont of Wutem AHa^ Vols. I and 
V, London, 1861 and 1884 ; Theo. G. Pinches, TexU in the Babylonian Wedge- 
WrUing, London, 1882 (Society of Biblical Archseology). 

12. Akkadian : Reading of selected grammatical texts. 

Haupt. KeiUchrifttejte, Part II, Leipzig, 1880; Cune^orm IntcripiUnu qf Western 
Asia, Vol. V. 

13. Sumerian: Interpretation of selected bilingual hymns and 

penitential psalms. 

Ilaupt, KeihehHfttexte, Part HI, I^ipzig, 1880; Sir Heniy Bawlinson, Ckmei' 
form Inscriptions of Western Asia^ Vol. IV, new edition (in preparation), 
Lond«n, 1885. 

It is expected that courses for beginners in Hebrew, Arabic, and Assyrian 
(should there bo any demand for tliem), will be given under the supervision 
of Professor Haupt, by Mr. Adler and Mr. Iluizinga, as Fellows in Shemitic 
Languages. 



SANSKRIT AND THE COMPARATIVE GRAM- 
MAR OF THE COGNATE LANGUAGES. 



Dr. Bloomfield will give the following courses : 

1. Sanskrit. (^First year), 

Whitney's grammar and the selections from the .^c^a and Hiiopade^ 
in Lanman's reader. Tknee a week, 

2. Sanskrit. (Second year), 

a. Selections from the KcUhasaritsagara and the MdnavcHlharnuiifdttra, 

b. Introduction into the Big' Veda, Jkoice a week. 

3. Sanskrit. (Advanced course). 

Hymns of the Atharva Veda, accompanied by the corresponding 
passages of its sutra, the Kau^ika, and its commentary {DdrUa). 
Weekly, through the year. 

4. General principles of Comparative Philology. 

Lectures and Whitney's "Language and the Study of 'Language." 
Weekty, through the year, 

5. Comparative Greek Grammar. 

A cursory survey based on Gustav Meyer's Griechische Grammatik. 

6. The formation and syntax of Indo-European Noun-Compounds. 

Ten lectures with special reference to the classical and Teutonic 
languages and Sanskrit. 



GERMAN. 



I. Advanced Courses. 

Advanced courses will be given by Dr. Wood as follows : 

1. The German Seminary. 

Ihffice weekly, through the year. 

The work of the Seminary for the year will centre in Low German. 
An introduction on the language and literatore of Low German 
will be given, including the outlines of Old Saxon 
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Part of the H4liand (ninth century) will he read and explained. 
The editions of lleyne (3 Auflage, Paderbom, 1883), and Sievera 
(Halle, 1878), will be used. This will be followed by MiUdnieder- 
deuUch; Liibbcn's Grammaiik und Chrestomathie (Leipzig, 1882), and 
by Laureniberg*8 NiedfrdeuUehe Schengedichte (seventeenth century) 
ed. Braune (Halle, 1879). 

2. Modem Low German. 

Nererer's Grammatik des MeekUnburgUchen DialekteSy Leipzig, 1869. 
Weekly f second half-year. 

An introduction to the dialect will be given, selections from Groth 
and Renter read, and their position and influence in German lite- 
rature explained. 

8. Gothic. 

Twice tceekly, first half-year. 

Braune's Grammatik (2 Auflage, 1884). Bernhardt, KurtgefatsU 
Gotiache Grammatik (Halle, 1884). 

4. Old Norse. 

Twice weekly f first half-year. 

Noreen, Altialdndische Grammatik (Halle, 1884). Brenner, AUnor^ 
disches Handbueh, Leipzig, 1883. 

5. Middle High German. • 

Wolfrum von Eschenbach's PerzivaL Weekly, second half-year, 

6. Old Teutonic Life. 

Weekly y first half-year. 

Class lectures on Mythology and Folk Lore, Law, Domestic Life, 
Ships and the Sea, the Germanic hall and house, etc. 

IL Undergraduate Courses. 

Collegiate courses will be conducted as follows : 

Minor (First Year) Course. 

1. Classics. 

Three times weekly. Db. Goebel and Mr. Hemfl. 
Goethe: Prosa^ EgmorU. Schiller: Maria Stuart. Leasing: Minna 
von Bamhelm, 

2. Historical Readings. 

Twice weekly. Dr. Goebel. 

Freytag : BUder aus der deiUachen Vergangenheit III (Aus dem Jahr- 

hundert des grossen Krieges). Riehl : Geschiehten und Erzdhlungen L 
There will be a course of parallel readings, centering in the period 

of the Thirty Years' War. 

3. Scientific Readings. 

Twice weekly. Mr. Hempl. 

Hodges' Scientific German, and Humboldt in Autwahl. 

4. Prose Composition. 

Weekly, Mr. Hempl. 

5. Oral Practice. 

Weekly. Mr. Hebtpl. 

Based upon readings and exercises. 

Students may choose claases making up the Minor Coarse under the direction of the 
instructor. Thus a complete course may consist of Nos. 1, 4, 5, or 2, 4, 6, and one hour 
of 1, or of 8, 4, 5, and one hour of 1. 

Major (Second Year) Coarse. 

1. Classics. 

Twice weekly. Dr. GtOebel. 

GU>ethe : Hermann und Dorothea, Iphigenia, Faust, I; Schiller : Wal- 
lenstein, 

2. Middle High German. 

Weekly, Dr. Wood. • 

Selections from the Nihelungen Lied, Gudrun, etc. ; lectures on the 
chief Teutonic epic cycles, with illustrations. 

3. Selected Readings. 

Masiut^s Lesebuch III, Weekly. Dr. Goebel. 



The selections are made from historical, scientific, and miscellaoeoos 
prose. Students may, with the advice of the instructor, choose 
between this course and the preceding. 

4. Prose Composition. 

Weekly. Mb. Hempl. 

5. German Literature. 

Weekly, Dr. Goebel. 

Lectures and Readings with E luge's Geschichte der deutsehen LiterattMr. 

6. Exercises in German Style and Syntax. 

Monthly. Dr. Goebel. 



Classes in German Conversation will meet daily through the 
year. 

Supplementary Classes. 

Section I. Otis's Elementary German; Whitney, Grammar and Reader. 
Twice and three times in alternate weeks. This class prepares under- 
graduates for entering the Minor Course. Mr. Hempl. 

Section II. Otis, Elementary German ; Whitney, Grammar ; Goethe, Prosa; 
Schiller, Wilhelm Tell; Lessing, Minna yon Barnhelm; Prose Com- 
position. Daily, through the year. This class is in place of the regular 
German Minor Course for students who have passed the matriculation 
examination in Greek. It is also recommended for graduates beginning 
German. Mr. Hempl. 



ENGLISH LANGUAGE AND LITERATURE. 



I. Advanced Courses. 

Dr. Bright will conduct advanced courses as follows : 

1. Oldest English Texts. (Anglo-Saxon). 

Twice weekly, throughout the year, 

2. Historical English Grammar. 

Twice weekly, throughout the year. 

3. Teutonic Seminary. 

II. Undergraduate Courses. 

Minor (First Year) Coarse. 

1. Elizabethan Writers. 

Twice weekly, first half-year. Dr. Browne. 

2. Fourteenth Century Writers. 

Twice weekly, second half-year. Dr. Browne. 

3. Eighteenth Century Writers. 

Once weekly, through the year. Dr. Browne. 

4. Elements of Phonetics. 

Once weekly, first half-year. Dr. Bright. 

5. History of English Language. 

Once weekly, second half-year. Dr. Bright. 

6. Elementary Anglo-Saxon. 

Once weekly, throughout the year. Mr. Egge. 

7. Essays by Students. 

Major (Second Year) Coarse. 

1. Anglo-Saxon. 

Once weekly, throughout the year. Dr. Bright. 

2. First English Literature (Ninth to Eleventh Centuries). 

Once weekly, throughout the year. Dr. Bright. 

3. Early English (Twelfth and Thirteenth Centuries). 

Twice weekly, Uwoughout the year, Mr. £gge. 
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4. Modem English Literature. 

Once weekli/f through the year. Db. Browne. 

5. Essays by Students. 



English required of all undergraduates. 

Synoptical study of English Literature (in P. H. E. Course). 
ISffice weekly, tJivough the year. Dr. Browne. 

Summary of English Courses. 

Advanced Courses. These courses are intended to meet the requirements of 
those who are aiming at special scholarship in English. Methods are 
employed by which the labors of past and contemporary scliolars are 
made available, and by which the student may be led to individual 
research. 

Anglo-Saxon and Middle English. The student will at once begin (he gram- 
matical study of the oldest period of English, and in the first year will 
be required to do the work represented by Sweet's Anglo-Saxon Reader. 
The next year he will pjuss to the more exact study of the leading 
Anglo-Saxon dialect (West-Saxon), using Sievers* Old English Grammar, 
edited by Prof. Cook, and reading a good |K)rtion of the best West-Saxon 
prose (such as Sweet's ed. of Alfred's Orosius) ; some of the minor poems 
(\\vL\keT's Kleinere Angelscichs. Dichtungen) ; and later Anglo-Saxon mis- 
cellaneous prose {Homilies, etc.). The Grammar will be supplemented by 
constant regard to the subsequent development of the language in forms 
and syntax. The course in English of the twelfth and thirteenth cen- 
turies, carried on simultaneously, will connect organically with Anglo- 
3axon on the one side, and with the language of Chaucer on the other. 

Elements of Phonetics. In accordance with the doctrine that growth and 
changes in language rest upon the two-fold basis of physical and psy- 
chical laws, and that mental analogies only occasion phonetic p<)S8ibili- 
ties, the elements of the science of the physical production of speech 
are introduced at the beginning of this course, where the student's own 
vernacular can be employed in direct practical application of the prin- 
ciples involved. The student will be taught to realize in practice the 
phonetic categories of language, and thus to arrive at a living defi- 
nition of the terminology of the gram'marian. Observation in this 
field will be restricted, primarily, to his own pronunciation, and to the 
various phases of his own language, and secondarily, to the next best 
known phenomena of German and French. A foundation will thus be 
laid for the more exact methods. in the subse(]uent work of the course 
in Modern Languages. 

Mistory of tlie English Language. The outlines of this subject are imparted 
by means of text-books, supplementary lectures, and " private read- 
ings." The aim is to enforce in a clear and orderly manner a sense of 
the historic continuity of the English Language. 

First English Literature. The literature of the Anglo-Saxon period will be 
studied upon the basis of the treatise of ten Brink, amplified by the 
results of modern investigation and criticism. 

English Literature. It will be seen that in the literary part of these courses 
the same idea of continuity prevails that Ls emphasized in the linguistic 
part. The student is first given a synoptical view of the whole field. 
In the major and minor courses the most important periods of literary 
production are studied, from the ninth century to the nineteenth. 
From the fourteenth century down, the history, manners, political and 
religious conditions, etc., of the people, are explained sufiicicntly to 
indicate the position of the chief writers of each period, and the 
intiuences under which thev wrote. 

For the fourteenth century, the central work will be in Chaucer and 
Langland ; for the Elizabethan period, in Shakespeare ; for the eigh- 
teenth, in PojMJ and the Essayists. 

The essays required of students are intended to promote the attainment 
of a good English style. The instructor is thus enabled, to see the 
defects of each writer, and to give him the help and counsel that he 
needs, instead of laying down general principles from the lecturer's 
desk. 



P. H. E. Onir^. The object of the English ]M)rtion of the requiretl t^ourse 
in Physical G^M>graphy, History, and English, is to present a view of 
English Literature as a whole, prei>aratory to more critical study. 
Stopford Brooke's Primer of English Literature is recommended for 
reference. The books necessary for reading in class will be aimouuced 
by the instructor. 



ROMANCE LANGUAGES. 



I. Undergraduate Courses. 

A claas for l)eginners will meet daily through the year. The text-books 
used will he Chardenal's First and Second French Course, together with 
Brcymann's French (Jranmiar. The course dtK^ not count as part of the 
requirements for graduation, but is simply an aid provide<l by the university 
for those who are not ready to enter class A, for which the work here done 
is considered a sufiicient preparation. 

French: Class A. 

( Course (rninar) for a first year). 

To enter this course both a written and an oral examination must bo 
passed. Candi<late6 will be re<iuired to have a thorough knowledge of 
Grammar forms, especially of the irregular verbs, to have read one hundred 
duodecimo pages of French Prose, and to have tninslated twenty-five pages 
of English exercises into French. For oral examination they are re<iue8ted 
to oftbr the texts they have used in preparation. The work here will con- 
sist in the following readings, all of which must be taken by students who 
select the course. 

1. Literary. 

Selections from Alfred de Musset, Th^phile Gautier, Edmond About, 
Alphonse Daudet, and Fmncois Copi)<5e (O'Connor : Choir de Contes 
Coutemjwrains). Fidvde: La Dot de Suzctte, (Masson: French Classics, 
Vol. \ .). Victor Hugo: llemani, (Theatre Franyais du XIX SiMe). 
Twice weekly. Dr. Todd. 

2. Historical. 

Crane and l^run : Tableaux de la Revolution Fran^aise. Gdrusez: La Lit- 
tfraturc Fran^aise pendant la Revolution. Weekly. 

3. Scientific. 

Flam mar ion : Merveilles du Ciel. Weekly. 

4. French Composition. 

SynUxx, first half-year; Idioms, second half-year. Weekly, 

5. Lectures. (Modem Literature). 

Bougeault's Precis historique et ehronnlogique de la Litthature Fran^ise 
will l>e used as the basis for twenty -minute lectures in connection with 
the Literary ('ourse. Dr. Todd. 

Opportunity for thorough training in French pronunciation and conver- 
sation will be given, a special class meeting for this puri)06e one hour daily 
throughout the year. 

French: Class B. 

( Course (major) for a se<^nd year). 

Open only to those who have pursued the first year's course or its equiv- 
alent. 

1. Classical French. 

Corneilje: Cimia, Le Menteur ; Racine: Andromaque, Athalie; Moli^re: 
Les Femmes Savantes, Les Fourberies de Sr/tpin; Hlouet: l/Eloquenee 
de la Chaire et de la Tribune fran^aises. Weekly. Dr. Todd. 

2. Sixteenth Century French. 

Darmesteter et Ilatzfeld : Morceaux Choisis. Weekly, first half-year. Db. 
Todd. 

3. Old French. 

Bartsch: Chrestomaihie de VAnden Francis. Weekly, ieeond half-year. 
Dr. Todd. 
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4. Prose Composition. 

Gasc'ii ProEse ('omi>oaition, jirti holf-genr ; Original Essays, letond half- 
year. Wtfklij. 
6. Lertures on Classical French Litcniture, fird half-year, on 
£arly French Literature, second half-year. 
WttUy. Db. Todd. 

II. Special Courses in Italian and Spanish. 

1. Italian. Dr. Todd. 

(a) Lileraru CouTst. MHsfliDio d'Azeelio; NicM rfe" Lavi; Alfiori: F'd- 

gpo; Goldoni : Gf Innaniorali; Dante: lafcrao. n'tekli). 
ktorical Gourtt. Mui^hiavelli: UPeiaeipe; Sonzogno's Sloria driia 
Utleraliira ilaliana. Wettti/. 
(c) Grammar and Oumpotitlon. Wttils- 

2. Spanish. Dk. Todd. 

Selectiona from " Feronn Cahallero," Jos^ Selgas, Lafiicnle, Jnvier do 
Bur^;o9, JuanValeni, Einilio Costclur. Kliulip: Spanitk QramiHar and 
Bmdingf,Jlnit ha^-year. VulAeroii: El Sli'iiriat lYwiigioni ; Gervantcs; 
Don QuljoU; M I'oeina del Uid, iccond half-year. Ticiee oeeHy. 

III. Advanced Courses in Romance Philology. 

The work in Romance Philolotry for properly qualified sludenla extends 
through three ycani. It is inlcndtd primarily fur Graduate Sludents and 
is specially oduptcd to the truiiiing of teachers and gpccialiets. Students 
whu enter for the later yearn of the courae must thow that they are nequaiot- 
ed with the sulijeels previously studied, and those who begin the course 
must show tliat they arc familiar with Latin, Modern French and German. 

Mr. Elliott will give the following courses ; 

1, With first year graduate studunts. 

First Half- Year : (n) The reading of Old and Middle French, 
Old Provencal, Italian, Spanish and Portuguese tests. 
For the French, Barlsch's ChreiOimnlhie de f aiici™ Franfai* and Dar- 
mcsteter et Hutifeld's ^fo^eeallx Uhoinii will lie used, for Old Proven- 
cal, Cartsch's Chretlomalhie Prorenjale. WeeMy. 

(b) Lectures on Modern French Phonology. 
Weekly. 

Second Ilalf-Year : The continuation of Old French and Pro- 
veti^al with the addition of 

(c) Introduction to Old French Philology. 
AtKoiaia et A'ieotele (Suchier's edition). Weekly. 

(<f) Wallftchian. 
Weekly. 

2. With second year graduate students. 

(a) Old French Seminary (two hours); Lectures on Comiiara- 

tive Romance Morphology and Langue d'Oil Dialects 

(original tests and practical exercises). 

WeeUy, thmuyh the year. 
(6) The History of Romance Studies in Europe. 

WeeMy, firil half-year. 

5. With third year graduate students. 

The Seminary work will centre here in the Vie de Sitint Alexin, 
fruia H-liicli [In.- ^iiiik-iii uill jiLi-v- U' a sludv. for two hours week- 
jr during the year, of the early Fraiim-Norman Dialect in its 
fi to the Anglu-Nomian and !o the Ilo-de-France species. 
i Half-Ycar : The Italian and Spanish Dialects and Old 
UdEVenoh Syntax. 

^tolwporlniil feature of the former of these tonrecs, will be the read- 

r 'lug of orisinil lexix and the tmcing of iheir phonctie ami morpho- 

' Ingictl rulationa to the Clamic ana Ijtm Lntin and to (he leading 

Hlorary types of lo-dny. For the Syntai, did French ia made the 

baiiiit of work aimply to have (i ccnvcnit'ni [loiot of departure with 

wkicfa tilodenta have become more or h-.^ t'lmiliar in the first two 

19 et ibejr iiiuVonilT Irtiining. Constant comparison is kept up 

a the U^^lnning of tlieooime with Liiiin word-relatioij anJ thut 

*^ eubw atugM of the other leading Bomanee Languages. 



Sectmd Iliilf-Ycnr : Romance Paheography and Low Latin. 
The first ('oiirsc here will be etirricd out with fae-similes of French, 
Italian am) .SiKinUii .MiiS. ; the soc.mil will alw consist in the read- 
ing of textdiL*i{;ivon in I'aiit Meyer's/t^rKaifofWiViMfcrfiMiai/fl/iii*. 
a eritical examination of a fart of the Probi :ipp«adii, as jiubli^hcd 
in the Eume work, and of the Iteiclienau Glosses, as given ui Forsier 
and Kosehwili' AllfraaiutUehe* Obungtbu/A. WedUy. 



WORK OF THE PAST YEAR, 1884-S 



Greek. 

Under the direction of Professor Gildersleevc the advanced 
students of Greek have been organized into a Greek Seminary, 
According to the plan of the seminary, the work of each year is 
concentrated on some leading author or some special department 
of literature. During the past year the work has been in the 
Attic Orators. 

In the seminary proper, which met twice a week during the ocademie 
year, the onilors chieSy istudied were Anlipbon, Andokides, Lysias, Isoios, 
and Dcnioslhcne!*. Esjiceial attention was paid to the development of 
language and style and to the antiijue eanons of aesthetic criticism. The 
memU'rs were required to furnish in turn eii^lical and eritical eommeula- 
rics on suleet portions of the orators, to make analyses of speeches and 
abslracla of rhetorical trealines. 

Of the inviiiligalions carried on may be noted: The phraseology and 
syntax of the fifth oration of Aniiphon, the style of Andotidas' third at 
comtmred with the first and second orations, Thrasymachos of Kalchedon, 
comparative study of the Trapezitikos and Aiginetikos of Isokrates, syno- 
nyuLf in the orators, the use of the participle in Greek lyrie poetry, on the 
language of the oracles esjieciully in Ilerodotos, special studies in the 
vocabulary of Dionysios. 

The work of the seminary was supplemented by the study, 
with critical exercises, under the guidance of the Director, of the 
rhetorical works of Dionysios of Halikarnassos, and by a couise 
of lectures on the History of Greek Oratory. 

Besides the seminary course proper. Professor Gildeisleeve 
delivercil twenty -three lectures on Greek Syntax, conducted 
twenty-two exercises in translating at dictation from Greek into 
English and English into Greek, and gave a course of twenty 
lectures on Lyric Poetry. He also conducted a series of sixteen 
conferences in Greek Grammar for undergraduates. 

Mr. Harris condiicte<l class courses in New Testament Greek 
(three times weekly, first half-year, and five times weekly, second 
lialf-yenr), and in Sub-AposUilic Literature (three times weekly 
through the year) ; and gave a course of eight public lectures on 
the Perpetuation of Ancient Manuscripts. 

Classes were conducted by Dr. Emerson in Classical Arche- 
ology (weekly .through the year), in the AtUe Judicial System 
(weekly, second half-year), and in the History of'Ancient Art 
(twice weekly, second half-year). 

Additional courses were conducted by : 

Professor C. D. Morris, in 

Plato, Gorgirn,, foi 

Aeschylus, Perau 

teeaivl half-yenr. 

Reading at sight. 

Dr. Spicker, in 
Isoctutes, 1, IV ; Xenoph< 



'tnif» aeekly, first half-year. 

Euripides, Iphigenia in Zfauru, lint lunet wttUy, 



a veddy, fnt htlf-ytta: 
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Homer, Hiad, XYI-x^'^; Euripides, Hercules FurenSyfour times «v^X7y, 
second half-year. 
Clashes in Greek Prose Goirposition were also conducted by each of the 
instructors in connection with the courses above named. 

Students have privately read for examination the following 
books : 

Herodotus, Merry's Selections^ (6). 
Homer, Odyssey, xxi-xxrv, (6). 
Xenophon, OecononiicuSf (7). 
Plutarch, Themistodes, Cicero, (6). 

Latin. 

The Latin Seminarv, under the direction of Dr. Warren, held 
two sessions a week throughout the year, the authors forming the 
centre of work being the Roman Satirists, especially Horace and 
Juvenal. 

Some of the Fragments of Lucilius were read and discussed, select Satires 
of Horace and Juvenal were interpreted by the members of the Seminary, 
in turn, and papers were read by them embodying the results of special 
studies. Among the subjects thus treated were Juvenal's use of the gerund 
and geruntlive ; words borrowed from the Greek used by Horace and Juve- 
nal; the use of the conjunction cum in Juvenal ; the conditional sentence in 
Juvenal; the sermo familiar is as seen in Lucilius, Horace, Persius, Juvenal, 
and Petronius ; the use of certain suffixes in Plautus, Terence, Lucilius, 
Horace, Persius, and Juvenal ; the future active participle in Juvenal ; the 
position of adjectives with respect to their substantives in Horace; the 
so-called Sulpiciae Satira; the use of the prcjiosition de in Juvenal; the 
differences existing between the Satires and other works of Horace ; some 
peculiarities of the Horatian Hexameter based upon statistics collected by 
members of the Seminary. 

In connection with the Seminary work^ Dr. Warren gave a 
course of weekly lectures during the first half of the year on the 
Roman Satirists. In the latter half of the year Dr. Warren 
conducted a weekly course of Practical Exercises in Latin. 

Additional courses have been conducted during the year by : 

Dr. Warren, in 
Plautus, MosUUaria, and Terence, Anuria, three times weekly, first half- 
year. 
Tacitus, Agricola, Germania, Annals, I, three times weekly, second half-year. 
Beading at sight, weekly, throughout the year. 

Professor C. D. Morris, in 
Cicero, de Oratore i, Tusculan Disputations J, three times weekly, first half- 
year. 
Catullus and Martial, Select Poems, three times weekly, second half-year. 
Reading at siglit, weekly, throughout the year. 

Dr. Spieker, in 
Livy, II, III, four times weekly, first hdf-year. 
Horace, Select Odes, Satires, and Epistles, four times iceekly, second half-year. 

Classes in Latin Prose Composition, meeting weekly, were also conducted 
bv each of the instructors in connection with the courses above named. 

Students have privately read for examination the following 
books: 

C»sar, Bellum Civile, (9). 

Cicero, de Seneciute, (I) ; d^Amicitia, (9) ; Tusculan Dispuiations, II, (2) ; 

Orator, (2). 
Horace, Epodes, Carmen Saeadare, (12). 
Livy, v, VI, (I). X 

Ovid, Fasti, i, ii, (12) ; Selections, (1). 
Plautus, Captivi, (3). 
Pliny, Select Letters, (2). 
Tacitus, Agn'cola, Germania, (1); Histories, I, (1); Annals, III, IV, (0), 

IV, V, (1). 
Terence, Fhormio, (3). 



Shemitic Languages. 

The work of the past year was essentially a continuation of tbe 
courses begun during the session 188;l-84. For beginners the 
only course given was in elementary Hebrew. The course in the 
elements of Biblical Aramaean presupjH>siHl a thorough knowkxlgo 
of Hebrew. The Shemitic studies agjiin ivntred in the Old Testa- 
ment on which at first five, and later four, lectures a week were 
given. 

In the Hebrew course for beginners the essential elements of the grammar 
were aiH|uire<l (after Gesenius-Kautzsc^h's Hebrew Ctrammar, translntctl by 
E. C. Mitchell) and then the reading of the Pentateuch was entennl upon. 

In the Hebrew Exercises about forty chapters frtun the historical lKK>ks of 
the Old Testament were read at sight: P-xtxlus, 16; (ient»sis, 11 and 12; 
Jonah, 1 and 3; Job, 1 and 2; Kxixlus, 3 and 4; Judgi^ 19 and 20; 2 
Samuel, 11 ; Numbers, 22; Judfjres, 11; 1 Kings, 17; Ex(kIus, 31 and 32; 
2 Kinjrs, 11>-21 ; Deuteronomy, 34, and Joshua, 1-2; Nohemiah, 1 and 2; 
Jeremiah, 37 and 38; 1 Samuel, 13; 1 Kings, 12 and 13; 1 Chnmicles, 10, 
and 1 Sanuiel, 31, and 2 Sauiuel, 1 ; 2 Samuel, 12; Judges, 6; Ruth, 1 and 
2; 1 Kings, 1 and 2; Nehemiah. 8 and 9. 

In the Critical Interpretation of Selrcte<l Psalms, Psalms 23 and 1, and 
esiwcially the fifteen iwst -exilic soH*alkMl Songs of degrees (Ps., 120-134) 
Hebrew ShtrS hamma^aloth, i. e., the Songs of the Return (frt)m exile) were 
thoroughly explained and critically analyxetl, with special attention to 
textual criticism, date of authorslup, and constant comparison with tho 
ancient versions of the Ps;!lter. 

In the course in tlie Elements of Hiblical Aramaean tlie'forms were studied 
after the paradigm-tables in Raer and IVlitzsi'h's Cilition of Li^ri Danielis, 
Ezrae et Nehemiae (Leipzig, 1882) and the first cluipters of the lunik of Daniel 
read. This course was esiKJcially intended as a preparation for the study 
of Svriac. 

In Arabic there was read the anectlotc of a man of Baghdad and his 
slave girl from the Kitdb tazyin d-itswdq (Kasegarten's Chrestomathia ArabicOf 
p. 22; Petermann, Breris linguae Ambicae grammatica, p. 33; cf. I^ne, The 
Thousand and One Nights, Vol. Ill, p. 524), and then extracts from the 
Travels of Ibn Ratlltah in the first volume of the Hevrut Arabic Chres- 

• • • 

lomatliy Majdni el-adab (Reyrut, 1883, Imprimerie Catholiijue) : No. 302, 
The sheikh Abdallah and the elephants; No. 309, The wagcms in the 
Crimean {Qifjaq) Slej)pes; No. 313, Ibn RatAtnh's journey to the city of 
Bolgary ; No. 344, Ermine and Sable ; No. 320, Meteorites, and finally No. 
314, Ibn Ratfttah's journey to China and his sufiering in captivity. In 
addition tho class met two hours weekly to read easy Arabic texts at sight, 
under the guidance of Dr. A. L. Frothingham, Fellow in Shemitic Lan- 
guages; selections from the Chronicles of Abulfany, Fables, Anecdotes, etc., 
were rejid. 

In Ethiopic the whole book of Rarucli in Dillmann's Chrestomathia 
Aethiopica was explained. This was i>receded by a series of lectures on tho 
granmiar of the (Jeez language. 

In Assyrian a course of lectures was first given on Comparative Assyrian 
Grammar, after which the cuneiform account of tlie campaign against the 
Arabians in the Annals of King Sardanapalus (H. i\ Gr).S-t»2ri) was studied. 
This was read and explained from beginning to end (V R. 7, 82-10, 6). 

In Sumero- Akkadian tbe Syllabaries and Vocabularies in the first part of 
Haupt's Keilschrifttexte were finished, besides the Akkadian Inamtation No. 9 
and the Sumerian Penitential Ps:dms No. 14 in JIaupt's Texts, and finally 
the Sumero-Akkadian Family Laws (VR., 21). 

All the courses were one hour a week tlirougli the year with tho excep- 
tion of Elementary Hebrew, Ethiopic, and Assyrian, to which in turn two 
hours a week were devoted. 

Sanskrit and Comparative Grammar of the Cognate 

Languages. 

During tlic session the following courses were conducted by 
Dr. Bloomficld : 

1. Elementary Sanskrit. The most owcntial i'h'nients of the grammar of 
the clasMical language were ac(piire<l in as Hhort a time as poHttible, and theo 
the Btudenttf were brought face to face with the language^ U 
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4. Prose Composition. 

Gasc'g Prose Composition, first half-year ; Original Essays, second half- 
year. Weekly. 

5. Lectures on CLiasical French Literature, first half-year, on 

Early French Literature, second half-year. 
Weekly, Db. Todd. 

IL Special Courses in Italian and Spanish. 

1. Italian. Dr. Todd. 

(a) Literary Course, Massimo d' Azo^io : Nicold d^ Lapi ; Alfieri : Fil- 
ippo; Goldoni; GC Innamorati; Dante: Inferno. Weekly. 

(6) iiLstorical Course. Machiavelli: II Principe; JSonzogno's Storia deUa 

letteratura italiana. Weekly. 
(c) Orammar arid Composition. Weekly, 

2. Spanish. Dr. Todd. 

Selections from " Fernan Caballero," Jos4 Selgas, Lafiiente, Javier de 
Burgos, Juan Valera, Emilio Castelar. Knapp : Sjxinish Grammar and 
IteadingSy first half-year, Calderon: El Aldgico Prodigioso ; C^rvsLiiiea : 
Don Qaijote; El Poema del Cid, second half -year. Twice weekly. 

IIL Advanced Courses in Romance Philology. 

The work in Eomance Philology for properly qualified students extends 
through three years. It is intended primarily for Graduate Students and 
is specially adapted to tlie training of teachers and specialists. Students 
who enter for the later years of the course must show that they are acquaint- 
ed with the subjects previously studied, and those who begin the course 
must show that they are familiar with Liitin, Modem French and German. 

Mr. Elliott will give the following courses : 

1. With first year graduate students. 

First Half- Year : (a) The reading of Old and Middle French, 
Old Proven9al, Italian, Spanish and Portuguese texts. 

For the French, Bartsch's Chrestomathie de Vancien Frangais and Dar- 
mesteter et Hatzfeld's Morceauz Choisis will be used, for Old Proven- 
cal, Bartsch's Chrestomathie Provengale. Weekly, 

(b) Lectures on Modern French Phonology. 
Weekly. 

Second Half- Year: The continuation of Old French and Pro- 
ven9al with the addition of 

(c) Introduction to Old French Philology. 
Aiicassin et Nicol^te (Suchier's edition). Weekly. 

(d) Wallachian. 
Weekly. 

2. With second year graduate students. 

(a) Old French Seminary (two hours); Lectures on Compara- 
tive Romance Morphology and Langue d'O'il Dialects 
(original texts and practical exercises). 

Weekly, through the year. 

(b) The History of Romance Studies in Europe. 

Weekly, first half-year. 

3. With third year graduate students. 

The Seminary work will centre here in the Vie de Saint Alexis, 
from which the student will pass to a study, for two hours week- 
ly during the year, of the early Franco-Norman Dialect in its 
relations to the Anglo-Norman and to the Ile-de-France species. 

First Half-Year : The Italian and Spanish Dialects and Old 
French Syntax. 

An importJint feature of the former of these courses, will be the read- 
ing of original texts and the tracing of their phonetic and morpho- 
logical relations to the Classic and Low Litin and to the leading 
literary types of to-day. For the Syntax, Old French is made the 
basis of work simply to have a convenient point of departure with 
which students have become more or less familiar in the first two 
years of their university training. Constant comparison is kept up 
from the beginning of the course with Latin woni-relation and that 
of the earlier stages of the other leading Komance Languages. 
Weekly. 



Second Half-Year : Romance Palieography and Ix)w Latin. 

The first course here will l>e carried out with fac-similes of French, 
Italian and Spanish MSS. ; the second will also consist in the read- 
ing of texts as given in Paul Meyer's Recneild^anclens teztes ba^ laiins, 
a critical examination of a part of the Probi appendix, as published 
in the same work, and of the Reichenau Glosses, as given in Forster 

and Koschwitz' AUframiisisches Ubungsbuch, Weekly, 



WORK OF THE PAST YEAR, 1884-85. 



Greek. 

Under the direction of Professor Gildersleeve the advanced 
students of Greek have been organized into a Greek Seminary. 
According to the plan of the seminary, the work of each year is 
concentrated on some leading author or some special department 
of literature. During the past year the work has been in the 
Attic Orators. 

In the seminary proper, which met twice a week during the academic 
year, the orators chiefly studied were Antiphon, Andokides, Lysias, Isaios, 
and Demosthenes. Especial attention was paid to the development of 
language and style and to the antique canons of aesthetic criticism. The 
members were required to furnish in turn exegetical and critical commenta- 
ries on select portions of the orators, to make analyses of speeches and 
abstracts of rhetorical treatises. 

Of the investigations carried on may be noted: The phraseology and 
syntax of the fifth oration of Antiphon, the style of Andokides' third as 
compared with the first and second orations, Thrasymachos of Kalchedon, 
comparative study of the Trapezitikos and Aiginetikos of Isokrates, 8>tio- 
nyms in the orators, the use of the participle in Greek lyric poetry, on the 
language of the oracles especially in Ilerodotos, special studies in the 
vocabulary of Dionysios. 

The work of the seminary was supplemented by the study, 
with critical exercises, under the guidance of the Director, of the 
rhetorical works of Dionysios of Halikarnassos, and by a course 
of lectures on the History of Greek Oratory. 

Besides the seminary course proper, Professor Gildersleeve 
delivered twenty-three lectures on Greek Syntax, conducted 
twenty-two exercises in translating at dictation from Greek into 
English and English into Greek, and gave a course of twenty 
lectures on Lyric Poetry. He also conducted a series of sixteen 
conferences in Greek Grammar for undergraduates. 

Mr. Harris conducted class courses in New Testament Greek 
(three times weekly, first half-year, and five times weekly, second 
half-year), and in Sub-Apostolic Literature (three times weekly 
through the year) ; and gave a course of eight public lectures on 
the Perpetuation of Ancient Manuscripts. 

Classes were conducted by Dr. Emerson in Classical Archa3- 
ology (weekly ^through the year), in the Attic Judicial System 
(weekly, second half-year), and in the History of Ancient Art 
(twice weekly, second half-year). 

Additional courses were conducted by : 

Professor C. D. Morris, in 

Plato, Gorgias,four times weekly, first half-year. 

Aeschylus, Persae; Euripides, Iphigenia in Tauiis, three times vjeekLy, 

secoml half-year, 
Reading at sight. 

Dr. Spieker, in 
Isocrates, i, i v ; Xenophon, Hiero, four times weekly, first half-year. 
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Homer, Biady xvi-xvii; Euripides, Hercules Furerntjfour times tree^/y, 
second half-year. 
Classes in Greek Prose Composition were qIfo conducted by each of the 
instructors in connection with the courses above named. 

Students have privately read for examination the following 
books : 

Herodotus, Merry's Selections, (6). 
Homer, Odyssey, xxi-xxiv, (6). 
Xenophon, Oeconomicus, (7). 
Plutarch, ThemistoeUs, Cicero, (6). 

Latin. 

The Latin Seminarv, under the direction of Dr. Warren, held 
two sessions a week throughout the year, the authors forming the 
centre of work being the Roman Satirists, especially Horace and 
Juvenal. 

Some of the Fragments of Lucilius were read and discussed, select Satires 
of Horace and Juvenal were interpreted hy the members of the Seminary, 
in turn, and papers were read by them emlxxiying the results of special 
studies. Among the subjects thus treated were Juvenal's use of the gerund 
and gerundive ; words borrowed from the Greek used by Horace and Juve- 
nal; the use of the conjunction cum in Juvenal ; the conditional sentence in 
Juvenal; the sermo familiaris as seen in Lu(ilius, Horace, Persius, Juvenal, 
and Petronius; the use of certain suffixes in Plautus, Terence, Lucilius, 
Horace, Persius, and Juvenal ; the future active participle in Juvenal ; the 
position of adjectives with resi)ect to their substantives in Horace ; the 
so-called Sulpiciae Satira; the use of the preposition de in Juvenal; the 
differences existing l>etween the Satires and other works of Horace; some 
peculiarities of the Horatian Hexameter based upon statistics collected by 
members of the Seminary. 

In connection with the Seminary work^ Dr. Warren gave a 
course of weekly lectures during the first half of the year on the 
Roman Satirists. In the latter half of the year Dr. Warren 
conducted a weekly course of Practical Exercises in Latin. 

Additional courses have been conducted during the year by : 

Dr. Warren, in 
Plautus, MosteMria, and Terence, Andria, three times weekly, first half- 
year. 
Tacitus, Af/ricola, Germnnia, Annals, I, three times weekly, second half-year. 
Reading at sight, weekly, throughout the year. 

Professor C. D. INIorris, in 
Cicero, de Oratore i, Tusculan Disputations i, three times weekly, first half- 
year. 
Catullus and Martial, Select Poems, three times weekly, second half-year. 
Heading at sight, weekly, throughout the year. 

Dr. Spieker, in 

Livy, II, III, four times weekly, first half-year. 

Horace, Select Odes, Satires, and Epistles, four times weekly, second half-year. 
Classes in I^itin Prose Comjjosition, meeting weekly, were also conducted 
bv each of the instructors in connection with the courses al>ove named. 

Students have privately read for examination the following 
books: 

C«sar, Bellum Civile, (9). 

Cicero, de Senectute, (1) ; de Amicitia, (9) ; Tusculan Disputations, ii, (2) ; 

Orator, (2). 
Horace, Epodes, Carmen Siectdare, (12). 
Livy, V, VI, (1). ^ 

Ovid, Fasti, I, ii, (12) ; Selections, (1). 
Plautus, Capiivi, (3). 
Pliny, Select Letters, (2). 
Tacitas, Agricola, Germania, (1); Histories, i, (1); Annals, in, iv, (6), 

IV, V, (1). 
Terence, Phormio, (3). 



Shemitic Languages. 

The work of the past year was essentially a continuation of the 
courses begun during the session 1888-84. For beginners the 
only course given was in elementary Hebrew. The course in the 
elements of Biblical Aramaean presupposed a thorough knowledge 
of Hebrew. The Shemitic studies again centred in the Old Testa- 
ment on which at first five, and later four, lectures a week were 
given. 

In the Hebretc course for beginners the essential elements of the grammar 
were acquired (after Gesenius-Kautzsch's Hebrew Grammar, translated by 
E. C. Mitchell) and then the reading of the Pentateuch was entered upon. 

In the Hcbretv Erercises about forty chapters from the historical books of 
the Old Testament were read at sight: Exodus, 16; Genesis, 11 and 12; 
Jonah, 1 and 3; Job, 1 and 2; Exodus, 3 and 4; Judges, 19 and 20; 2 
Samuel, 11 ; NumWrs, 22; Judges, 11; 1 Kings, 17; Exodus, 31 and 32; 
2 Kings, 19-21 ; Deuteronomy, 34, and Joshua, 1-2; Nehemiah, 1 and 2; 
Jeremiah, 37 and 38; 1 Samuel, 13; 1 Kings, 12 and 13; 1 Chronicles, 10, 
and 1 Samuel, 31, and 2 Samuel, 1 ; 2 Samuel, 12; Judges, 6; Ruth, 1 and 
2 ; 1 Kings, 1 and 2 ; Nehemiah, 8 and 9. 

In the Critical Interpretation of Selected Psalms, Psalms 23 and 1, and 
esi)ecially the fifteen i)ost -exilic so-called Songs of degrees (Ps., 120-134) 
Hebrew Shtr6 hamma*al6th, i. e., the Songs of the Return (from exile) were 
thoroughly explained and critically analyzed, with special attention to 
textual criticism, date of authorship, and constant comparison with the 
ancient versions of the Psjilter. 

In the coarse in the Elements of Biblical Aramaean the 'forms were studied 
after the paradigm-tables in Haer and Dclitzsi'h's edition of Lil^ri Danielis, 
Ezrae et yehtymiac (Leipzig, 1882) and the first chapters of the book of Daniel 
read. This course was especially intended as a preparation for the study 
of Svriac. 

In Arabic there was read the anecdote of a man of Baghdi\d and his 
slave girl from the Kitdb tazyln el-aswdq (Kosegarten*8 Chrestomathia Arabica, 
p. 22 ; Petermanu, Breris linguae Arabicae grammatica, p. 33 ; cf. Lane, The 
Thousand and One Nights, Vol. Ill, p. 524), and then extracts from the 
Travels of Ibn Hatdtah in the first volume of the IWrut Arabic Chres- 
tomathy Majdni el-adab (lieyrut, 1883, Imprimerie Catholique) : No. 302, 
The sheikh Alxlallah and the elephants; No. 309, The wagons in the 
Crimean {Qifjaq) Steppes; No. 313, Ibn BatAtah's journey to the city of 
Rolgary ; No. 344, Ermine and Sable ; No. 320, Meteorites, and finally No. 
314, Ibn Batfttah's journey to China and his suffering in captivity. In 
addition the class met two hours weekly to read easy Arabic texts at sight, 
under the guidance of Dr. A. L. Frothingham, Fellow in Shemitic Lan- 
guages ; selections from the Chronicles of Abulfaraj, Fables, Anecdotes, etc, 
were read. 

In Ethiopic the whole book of Baruch in Dillmann's Chrestomathia 
Aethiopica was explained. This was preceded by a series of lectures on the 
grammar of the Geez language. 

In Assyrian a course of lectures was first given on Comparative Assyrian 
Grammar, after which the cuneiform account of the cam])aign against the 
Arabians in the Annals of King Sardanapalus (B. C. 6G8-<J26) was studied. 
This was read and explained from beginning to end ( V^ R. 7, 82-10, 5). 

In Sumero-Akkadian the Syllabaries imd Vocabularies in the first part of 
Haupt's Keilschrifttexte were finished, besides the Akkadian lnc*2mtation No. 9 
and the Sumerian Penitential Ps:ilms No. 14 in Haupt's Texts, and finally 
the Sumero-Akkadian Family Laws (V^R., 21). 

All the courses were one hour a week through the year with the excep- 
tion of Elementary Hebrew, Ethiopic, and Assyrian, to which in turn two 
hours a week were devoted. 

Sanskrit and Comparative Grammar of the Cognate 

Languages. 

During the session the following courses were conducted by 
Dr. Blooinfield : 

1. Elementary Sanskrit. The most essential elements of the grammar of 
the classical language were ac*quireil in as sliort a time as possible, and then 
the BtudenU} were brought face to face with the languagei learimig its struc- 
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ture and laws, not in the abstract, but in its living body. This course served 
especially, as was found by practical experience, to furnish the students with 
a knowledge of grammatical anal^isis, clearer and more exact than that 
which they bring with them from other philological pursuits. This is due 
partly to the unrivalled transparence of the structure of the language, and 
partly to the tradition which has kept alive a close bond between Sanskrit 
and Comparative and Historical Grammar. Five books of the Nala and 
about a dozen selections from the Ilitopade^ (both in Lanman's Reader), 
were read and thoroughly analyzed. 

2. A second class in Sanskrit was conducted through a rapid course of 
reading in the Hitopadega and Kathdsariisdgara. 

3. The advanced class in Vedic Sajiskrit began with a short course in the 
BrdhmanaSj restricting themselves to the characteristic selections in Lan- 
man's Rieader, which were thoroughly analyzed. The bulk of the year was 
devoted to an introduction into the ««<ra-literature, and the relation of the 
giUrcu to the hymns of the samhitas. Selections from A^xildyana! n grhya- 
nUraa, including the hymns cited in them, were read, and their bearing 
upon Indian life and literature in general was discussed. A series of aelec- 
tions from the law book of Manu closed the work of the year. 

4. A course in the general principles of Comparative Philology was carried 
on throughout the year. It was introduced by twelve lectures on the lead- 
ing questions of Indo-European Comparative Grammar {phonetic law and 
analogy y agglrUinaiion^ the questions attaching themselves to the relationships of 
languages, etc.). During the remainder of the year Professor Whitney's 
" Language and the Study of Language " was made the basis of instruction, 
but this was constantly supplemented by lectures, which aimed to advance 
the subjects treated in the book up to the present day. 

5. A course in Comparative Grammar of Greek. This was devoted espe- 
cially to a detailed exposition of the latest theories on Indo-European 
vocalisnij and to a practical application of them to the body of the Greek 
language. Incidentally other important chapters of Greek Grammar, espe- 
cially the guttural series of eonsonantSy and questions on accentuation^ were 
treated. The most important phenomena in the vocalism of the principal 
related languages, Latin, Gothic, and Sanskrit, were also presented. 

German. 

Dr. Wood conducted the following advanced courses : 

Gothic. Twice weekly, first half-year. The selections from Ulfilas in 
Braune's grammar were read and explained. A historical and critical 
introduction to the study was given, together with four lectures on 
the history of the Gothic declensions, and four on Gothic syntax. 

Old High German. Weekly, first half-year, twice weekly ^ second half' 
year. Tlie following parts of Braune's Reader were read : Nos. 4, 5, 
9, 16 (Tatian), 17 (The Strassburg Oaths), 28 (Ilildebrandslied), 29, 
30 (Muspilli), 31, 33, 34, 35, 36, 39, 40, 41, and part of 32 (Otfrid). 
Seven lectures were given on the High German Mutation of Con- 
sonants. 

Middle High German. Weekly, through the year, Paul's Grammar 
(second edition) was used. Selections (about half) from Walter von 
der Vogelweide (Wilmann's second edition), and one third of Hart- 
mann's Iwein (ed. Benecke-Lachmann) were read. Four lectures 
were given on Middle High German Metre. 

German Comparative Grammar. (Lectures). Weekly, second half year. 

The undergraduate classes were conducted by Dr. Wood and 
Mr. Hcmpl, as follows : 

Major Course: 
German Literature. lectures. Weekly. Dr, Wood. 
Goethe: Hermann and DorotJiea; Faust I. Iwice weekly. Mr. Hempl. 
Selected Readings. Masius : Lesebuch III. Weekly. Dr, Wood. 
Prose Composition. Weekly. Dr. Wood. 
Exercises in German Style. Monthly. Dr. Wood. 

Minor Course: 
Leasing I Minna von Barnhelm ; Prosa. Goethe: Pro«a. {Tuv Sections), 

2\vice weekly. Mr. H km i* l. 
Selected Kcadings. Oltrogge; Lesebuch II. {Two sections). Twice 
weekly, Dr, AVood and Mr. Humfi.. 



Prose Composition. Weekly. Mr. Hempl. 
Oral Practice. Weekly. Dr. Wood. 

A class in German conversation was conducted by Dr. Gerber daily, 
through the year. 

SuppleDieniary Classes: 
First Section: Brandt's Grammar, Deutsch's Reader. Schiller: Lied 

von der Glocke (cd. Otis). Three times weekly. Mr. Hempl. 
Second Section: Otis: Elementary German. L,\idwig : ScJUoss Heimburg. 

Five times fortnightly. Mu. Hempl. 

English. 

Advanced courses were conducted as follows : 

Anglo-Saxon : B^wulf. Weekly, Dr. Wood. Seven lectures on Ger- 
manic Mythology were given with this course. 

Anglo-Saxon Grammar. Lectures. Twice weekly, during March, April, 
and May. Dr. J. W. Bright. 

Additional classes, including the first and second year's courses 
for undergraduates were conducted as follows : 

The minor (first year's) course was directed by Dr. Browne. The first 
half-year of this course was devoted to the Elizabethan writers. The 
work included a study of the period and its influences, the prose- 
writers, lyrists, and allegorical writers, and the rise and development 
of the drama. Shakespeare's Julius Ccesar (Clark and Wright's edi- 
tion) was carefully studied as class-work. The later Elizabethan 
drama was illustrated by W^ebster's Duchess of Malfy, and Fletcher's 
Rule a Wife, Abl)ott's Shakespearian Grammar was recommended for 
reference. The second half-year was employed in the study of four- 
teenth century literature. Texts studied in class were Cliaucer, Nonne 
Prestes Tale (cd. Morris) and Langland, Piers the Plowman, Passus 
1-3, 5-6 (Skeat's edition), and the period was further illustrated from 
WVclif, the pseudo -Chaucer, and Pierce the Ploughman* s Crede. 

The major (second year's) course included instruction in Anglo-Saxon 
with Mr. C. B. Wright, twice weekly, through the year; Sievers' 
Grammaiik, Sweet's Reader, and Cynewulf s Elene (ed. Zupitza) were 
used as text-books. Mr. A. E. Egge also conducted a class in Early 
English, twice weekly, through the year ; Skeat's Tale of Gamdyn, 
and Morris's Specimens of Early English, Part I, were read. 

The work in English done in the P. H. E. course (required of all un- 
dergraduates) was conducted by Dr. Browne and was directed with 
the view of giving the matriculates a sound general conception of the 
whole body of English literature from the earliest times down to the 
present century. No manual was used, the students being brought into 
contact with the original texts, except in the case of writers earlier 
than the fourteenth century, where the examples selected for illus- 
tration were modernized by the instructor. The class read aloud, 
under the instructor's guidance, Chaucer's Prologue and Knightes 
Tale (Morris's edition), and Shakespeare's Hamlet, The ground 
covered by the course extended from Biowulf to Burke. 

Courses of public lectures were given on : 
English Poetry and on the Poet Gray, by Mr. Edmund Gosse. (8). 
Shakespeare, by Professor Hiram Corson. (20). 
Phonetics, by Mr. A. Melville Bell. (7). 
Shakesi^eare Bibliography, etc., by Mr. Justin Winsor. (2). 
Shakesj)eare (Readings), by Mr. D. C. Bell. (2). 
A Shakespeare Circle was formed under the general guidance of Dr. 
Browne and Dr. Wood, and held several conferences through the session. 

Romance Languages. 

Advanced courses were conducted as follows : 

The Romance Seminary, under the direction of Mr. Elliott. Two hours 
a week through the year. 

The work was concentrated on three of the earliest Old French 
Monuments, namely, the CantUhne de Sainte Eidalie, Fragment de 
Valenciennes and part of the Passion du Christ, The examination of 
these texts was on MS. fac-fiimiles and bore upon both matler and 
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form. Their mixed dialect character, their phonological and mor- 
phological relations to the Classic and Ijovf I^'itin, to the oldest 
products of the other Romance Lrfingiiages, to the later Old French 
Documents and to the Mcxlcm French Language, formed the bulk 
of material with which the Seminary was occupied. In connection 
with the Eulalia Hymn, considerable time was spent in a study of 
the Latin Se<iuentia of the Middle Ages and of their relation to the 
literary forms that preceded and followed them. This course was 
followed by the most advanced students only. In addition to it a 
Seminary meeting was held once a week in which all special students 
of this department took part. The subjects here discussed were of a 
more general nature, and such as might fitly claim the attention of 
first year men, who thus had the benefit of direct and active associa- 
tion with their more experienced co-workers in the field. 

Introduction to Old French Philology. Aucassin et NicoUte was criti- 
cally studied with special reference to its phonology and morphology 
as compared with the Classic Latin, on the one hand, and with the 
Modem French, on the other. The leading characteristic forms of 
the dialect here represented were constantly contrasted with cor- 
responding ones in the Ile-de-France species. Weekly through the year. 

"Wallachian : — The whole of Cionca's Practische Grammatik der rumari' 
ischen Sprache was worked through and short poetical extracts read 
from Alexandri, Alesandrescu, Muresianu and Sionu. Weekly^ 
second half-year. 

Lectures : — (a) On the Langue d'Oil Dialects. The object of this course 
was to give the leading characteristics of the chief dialect groups 
that constitute the North French. The system followed in carrying 
out this idea was, first, to put before the student, in short lectures, 
the distinguishing traits of each dialect, and, then, to follow these 
with selections of texts which were translated and their dialect pecu- 
liarities pointed out by the student himself. 

(6) The History of Romance Studies in Europe. The history of the 
various theories with reference to the origin and growth of the 
Romance Languages was succinctly given, the productions of indi- 
vidual scholars that have worked in the field were characterized, 
and the chief works, monographs, and articles of those now engaged 
in Romance studies were noted, and critical remarks made on their 
general bearing and worth for the subjects which they treat. This 
course was intended to jnit the student abreast of the present scien- 
tific production in this field. Weekly. 

(c) Comj)arative Romance Phonology. Here an attempt was made to 
grouj) together the general laws bearing upon the same subject in 
Romance Phonetics, to note the action of like tendencies to law in 
different members of the group and to classify the more important 
differences of j)honetic development according to their genetic rela- 
tions. Weekly. 

(d) Modern French Phonetics. This course, together with the Intro- 
duction to Old French Philology, as given alK)ve, was intended for 
first year students who wished to become specialists in the Romance 
Languages. The student was held here to modern forms exclusively 
and taught to make use of scientific methods. Weekly. 

(e) The History of the Past Participle in French. Three Lectures. 
These lectures were given to call the special attention of first year 
students to modifications in the treatment of this important gram- 
mar category, as i)ro|K>sed by certain modern grammarians. 

The undergraduate courses were as follows : 

The students of the French Major Course have read with Dr. Todd: — In 
Bartsch's Chrcstomathie, the selections from Les plus anciens monumentSf 
St. Alexis, Amis et AmilcSj Bcsliaire de Philippe de Thaiin, Myst^re d'Adam, 
TristraUf Roman de Rou, Contes del Graal, Sermon de Saint Bernard, 
Roman de Reiiart, Roman de la Rose, Villehardouin, Froissari, Philippe 
de CatnineSy Percrjorest; and the whole of the Oxford text of the Chanson 
de Roland. 

Dr. Todd has also given, in this course, seven lectures on the French 
Literature of the Middle Ages. 

The students of the French Minor Course have read with Dr. Todd : — 
Le Voyage auiour de ma Chambre by Xavier de Maistre, Les Jumeauz 



de rilutcl Comeille by Edmond About, Les Mhaventures d*un Eeoiier by 
Topffer, Le Barhier de Seville and the Lettre critique sur le Barbier de 
Scrille by Bcaumarchais, and Hemani by Victor Hugo. Twenty-minute 
talks on French Literature u{>on the basis of Saintsbury's Primer have 
been given in connection with the above readings; — With Mr. Bowen 
they have read 110 pp. of Montew^uieu, Grandeur et Decadence des 
RomainSy 75 j)p. qf Masson, French ClassicSy Vol. VTL, (Memoirs of 17th 
Century) ; 100 pp. of Milne-Edwards, Precis d' Histoire Naiurelle, and in 
connection with this, studied 150 pp. of Breymann's French Grammar; — 
With Mr. Fontaine they have studied and prepared written exercises 
on the whole of Part I. and fifty thtmes of Part II. in Chardenal's Exer- 
cises for Advanced Pupils. 

^Ir. Fontaine has met the students of the Minor Course five times weekly 
for French conversation with systematic instruction and drill in pronuncia- 
tion. 

Dr. Todd has conducted special courses in Italian, Spanish, Catalan, Old 
Provencal, Modern Proven9al, and Portuguc^se : — The class in Italian 
have read the following authors. Goldoni: 67' Tnnamorati ; Manzoni: 
/ Promessi Sposi (one hundred pages) ; Machiavelli: Istorie Florentine 
(second book) ; selections from Leopardi ; and a short Storia della Let- 
teratnra Italiana. Exercises in grammar have been given twice weekly 
in connection with the above. 

The class in Spanish have read the following: Knapp*s Spanish Readings 
(one hundred and fifty pages) ; El Bardmetro (comeilia) ; Don Quijote 
(ten chapters) ; and 1200 verses of the Pocma del Cid (XII Century). 
P^xercises in grammar have been given twice weekly. 

In Catalan the Cronaca of Ramon Muntaner, Chapters vi. to xxvii. (Car- 
dona's DcW Antica Lcttcratura Catalana), was read. 

In Old Provencal were read the Po^me sur Bo^ce ; selections from Girari 
de R)ssilho, from the jKHitry of Marcabrun, Ik?mart de Ventadorn, and 
Peire d'Alvernhe; and all the prose of Bartsch's Chrestomathie. In 
Mcxlern Provenyal, three cantos of Mistral's MirHo were critically 
studied. 

The class in Portuguese have read three cantos of Camoens' lAimads, and 
numerous selections from Braga's Antologia Portuguesa, covering the 
most ancient period of the language. 

Ten public lectures on Romance Literature were given in Hopkins 
Hall. Three of these by Dr. II. A. Todd, on Contemporary Spanish 
Literature, embraced : I, Contemporary Poetry in Spain ; II, The 
Modern Spanish Novel ; III, Tlie Orators and Drama of Modem 
Spain. Seven le<'tures, by Associate Professor Elliott, on CamoenSf 
covcre<l : I, II, Sketch of Portuguese History to the Death of 
Camoens; III, Life of Camoens; IV, Minor Works of Camoens; 
V, VI, The Lusiads; VII, Camoens at Home and Abroad in the 
Nineteenth C<intury. 

Two public courses on French Literature, including tweuty-five lectures 
and readings (in French) were given by M. Rabillon. 



Tlie Johns Hopkins Philological Association has met 
monthly as heretofore. Papers have been read during the session 
by: 

C. Adler. — On the Etymology of Elixir; Note on the Catalogue 
of the Books of the Bible in the MS. of the " Teaching of the Twelve 
Apostles." 

W. M. Arnolt. — On some Oracles in Hero<lotu8. 

M. Bloomfield. — Two I^tymological Notes; the probable Sanskrit 
Eijuivalent of the Greek particle ip, ^ ; on a New Group of Vedic Words, 
belonging to the root pra^. 

J. M. Briout. — h?ome account of King Alfred's Anglo-Saxon Version of ' 
the De Consolalionc Philosophiae of Boethius. 

A. M. P^LLIOTT. — On a l*hilol()gicid ExiKKlition to Canada. 

A. Emkrsox. — On Petrarca's Relations to the Universities of his time. 

A. L. Frutihx(}HAM. — On the Meaning of Baalim and Aslitaroth in the 
Old Testament. 

\V. E. Gates. — Some Notes on the Elene and Cynewulf. 
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B. L. GiLDERSLEEVE. — On WeiPs view of the origin of the wonl "Poet " ; 
on the Final Sentence in Classic Greek Prose; Report and Criticism of 
Webelr's ErUwickelungsgeschichU der Ahsichtmitze. 

J. R. Harris. — The Western Readings of the New Testament ; on the 
Codex Martinianos of the New Testament. 

P. Haupt. — On a £uchari8tic Sermon by John Chrysostom preserved in 
Ethiopio. 

A. H. HuiZTNGA. — The Lessons of the Peloponnesian War as developed 
in the Speeches of Thucydides. 

M. D. Learned. — The English Element in Pennsylvania German. 

C. D. Morris. — Some account of Beloch's Speculations on the Financial 
History of Athens. 



E. M. Pease.— On the Relative Value of the MSS. of Terence collated 
by Umpfenbach. 

E. H. Spieker. — On the Dialects of North Germany. 

M. Warren. — On the Etymology of Hybrid; on some old glosses in 
Codex Sangallensis 912. 

H. Wood. — On the Persistence of Alliteration in English. 



The fifth volume of the American Journal op Vnu.oijooY 
has been completed during the year, and the first number of the 
sixth volume has been issued. 



HISTORY AND POLITICS. 



PROGRAMME FOR 1885-86. 



I. Graduate and Advanced Courses. 

1. Seminary of History and Politics. 

Only graduate students who have satisfied the director of the 
Seminary, Dr. H. B. Adams, that they are competent to pursue 
special studies in History and Politics are admitted to full mem- 
bership of the Seminary. This is a select body of instructors and 
advanced students pursuing original investigations in the field of 
American Institutions and Economics upon a cooperative plan. 

During the coming year attention will be centered upon the adminis- 
trative institutions of the Unit<?d States. The various departments 
of the federal government will be considered historically and practi- 
cally by the instructors and other members of the Seminary. The 
exercises are held in the Historical rooms of the Library on Friday 
evenings, from eight to ten o'clock. 

2. Historical and Political Science Association. 

Once a month a public meeting of the Seminary will be held for the 
presentation of papers and abstracts of original work which are of 
more general interest than are the exercises of the Seminary. 
Occasionally lectures upon themes kindred to Seminary work will 
be given to the Association by specialists from other universities 
and by representatives of certain departments of the United States 
Government. 

3. History of Politics. 

Tfico hours weekly through the year^ by Dr. H. B. Adams. 

A continuation of the subject described under the " Work of the Past 
Year," see p. 105. During each of the three years in the graduate 
curriculum of this department, it is intended that there shall be one 
representative course of lectures in Ancient and one in Modern 
Politics, and that History shall be studied chiefly in its bearings 
upon Institutions of Government and the development of the 
Modern State. During the coming year attention will directed, in 
one course, to Roman Institutions and, in the other, to Modem 
European Politics, particularly since the French Revolution. In 
addition to the regular lectures, occasional oral and written exami- 
nations will be required upon branches of general history, which 
must be studied in private readings and, if necessary, in the class 
courses elsewhere described. 

4. Advanced Political Economy. 

TuH) hours weekly through the year with Dr. R. T. Ely. 

This course opens with a discussion of the fundamental principles of 
the science and is specially devoted to practical economic problems, 
such as the Tariff, Cooperation, Joint-stock Associations and other 



forms of Partnership, Strikes, Immigration, Wages, etc. The 
course requires such previous acquaintance with the elements and 
history of Political Economy as that afforded in the undergraduate 
classes of this department. Original investigation is not encouraged 
until the requisite preliminary work has been tested by oral and 
written examinations. 

5. Comparative Studies in Administration. 

Once weekly through the year, by Dr. R. T. Ely. 

Lectures on methods of administration in France and Germany, with 

a view to the encouragement of administrative studies in the United 

States. 

Arrangements have been made by the teachers of Modem 
Languages, French, German, and Italian, for courses of historical 
readings. French and German are required of all graduate 
students in History and Politics for the proper prosecution of their 
advanced work. Lectures in the History of Education are given 
by Professor G. Stanley Hall. 

n. Undergraduate Courses. 

Hiatary, 

First Year. 

1. Classical Course in History. 

Five hours weekly ^ through the year, with the instructors in dames. 
This course requires: (1) the reading of select portions of Livy and 
Tacitus in the Latin texts; (2) the reading of Herodotus and 
Thucvdides in English translations ; (3) an historical examination 
upon the entire subject matter contained in these authors. 

Second Year. 

2. Modem Course in History. 

Five hours weekly, through the year with Dr. H. B. Adams, aided by on 
-associate instructor. 

A class course in European History, beginning with the Roman 

Empire and the rise of Christianity. Special attention is given to 

the origin of Teutonic States, the Prankish and German Empires, 

the Italian Republics, the rise of Nationalities, the Renaissaooe 

and Reformation, Modern Absolutism and Revolutions particulvly 

in Holland, England, France, and Germany. Varying coorges of 

study in this modern field are offered in alternate years. 

The text-books employed in the Modern coarse in History are Ploct«*8 Epitome of 
Univereul lli.-tory, Bryce'a Holy Roman Empire, the Student's France, Green's 
Short History of the English People, with select readings firom Gibbon, Milman, 
Symonds, Ranke, Motley, etc. Fire historical essays and numeroua oral reports 
upon assigned topics are required of all undergraduate members of the cIms. 
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PoUtica, 
First Year. 

3. Political Economy and Modem Social Problems. 

Fixe hours weekly through the yeoTj with Dr. K. T. Ely. 

The first half-year is given to the elements of Political Economy as 
defined in John Stuart Mill. The second half is devoted to a con- 
sideration of modem social problems, communism, socialism, the 
relations of capital and labor, trades unions, cooperation, etc. Essays 
involving the study of a variety of authors are required of each 
member of the class. The aim of the course is to familiarize the 
student with the principles of Political Economy, the main results 
of economic research, and the historical development of modern 
social theories. Oral and written examinations are frequently 
instituted throughout the course. 

Second Year. 

4. International Law and Modem Constitutions. 

Five hours weekly through the year with Db. H. B. Adams, aided by an 
assodaie imtructor. 

Two hours a week throughout the year are given to a study of the 
History and Elements of International Law, and three hours a 
week to the Constitutional and Administrative Law of England and 
the United States. The text-books employed are Bluntschli*s 
Modeme Voelkerrecht der Civilisirten Staaten^ Bagehot's treatise on 
the English Constitution, certain volumes in the English Citizen 
Series, and the writings of Cooley, von Hoist, and other standard 
authorities on the Constitution of the United States. 

Library. 

The students have free access to a special collection of historical 
books, numbering 10,000 bound volumes, and perhaj)s as many 
pamphlets and monographs. These are conveniently arranged 
and indexed. The collection includes the private libra r}' of the 
late Dr. Bluntschli, of Heidelberg, and many important volumes 
wbich have been purchased by or presented to the University. 
Special mention may also be made of the valuable libraries of the 
Peabody Institute and of the Maryland Historical Society. 



WORK OF THE PAST YEAR, 1884-85. 



I. Seminary Work. 

Tlie Seminary of History and Politics, under the direction of 
Dr. H. B. Adams, has met once a week during* the past academic 
year, each session occupying two hours. Attention has been con- 
fined to select topics of American Institutional and Economic 
History. 

Among the original papers were the following : Pullman, a Social 
Study, by R. T. Ely ; The House of Representatives, by Woodrow 
Wilson ; City Government of Baltimore, by John C. Rose ; City 
Government of Chicago, by F. II. Hodder; Introduction to the Study 
of the Constitutional and Political History of the individual States, a 
series of three papers, by J. F. Jameson; The Republic of New 
Haven and its Colonies, a series of chapters, by C. H. Levcrmore ; 
The History of American Political Economy, in successive chapters, 
by Woodrow Wilson and Davis R. Dewey ;• Institutional and Eco- 
nomic History of Pennsylvania, a series of contributions by W. H. 
Holcomb, W. B. Scaife, and T. K. Worthington ; The Puritan Colony 
Annapolis, by D. R. Randall. 



II. Publications. 

The second volume of Johns Hopkins University Studies in 
Historical and Political Science, edited by Dr. H. B. Adams, waa 
completed in December, 1884. The volume embraces twelve num- 
bers and is devoted especially to " Institutions and Economics." 

The first volume was confined to "Local Institutions." Among the 
monographs published in the second series by members of the Semi- 
nary since the last report in the University Circulars (June, 1884) are 
Rudimentary Society among Boys, by John Johnson, Jr., A. B. ; 
Land Laws of Mining Districts, by C. H. Shinn, A. B. ; Maryland's 
Influence upon Land Cessions to the United States, by Dr. H. B. 
Adams; Local Institutions of Virginia, by Edward Ingle, A. B.; 
Recent American Socialism, by Dr. R. T. Ely ; Local Institutions of 
Maryland, by L. W. Wilhelm, Ph. D. 

During the past year three books have been written by members of the 
Seminary: (1) Icaria, a Study in American Communism, by Albert 
Shaw, Ph.D., published by G. P. Putnam's Sons, New York, 1884; 
(2) Congressional Government, a Study in American Politics, by 
Woodrow Wilson, Fellow in History, published by Houghton, Mifflin 
& Co., Boston, 1885 ; (3) Mining Camps, a Study in American Fron- 
tier Government, by Charles Howard Shinn, A. B., published by 
Charles Scribner's Sons, New York, 1885. 

III. Class Courses. 

Dr. H. B. Adams has conducted a class course for graduates in 
the History of Politics, three hours a week through the year. 

The course consisted of (1) lectures by Dr. Adams u|X)n Greek, Boman, 
and Mediaeval Theories of Politics, supplemented by student-reports 
on Modern Political Tlieories; (2) oral examinations upon Greek 
politics, historically considered; (.3) lectures upon Modern European 
Politics, supplemented by the exposition of Bluutschli's Lehre vom 
Modernen Siai. 

To undergraduates Dr. Adams has given the following courses 
of instruction : 

1. Fifteen introductory lectures on Ante-CLissic History, with Keary's 
Dawn of History and Clodd's Childhood of Keligions for text-books. 

2. Two hours a week through the year on Church History in its relations 
to the Koman and German Empires, followed by lectures on the 
Italian Renaissance. The text-books employed were IMoetz's Epitome 
of Medioeval History and Bryce's Holy Eoman Empire, with required 
readings in Gibbon's Decline and Fall of the Boman Empire and Mil- 
man's Latin Christianity. Two historical essays were reiiuired from 
each mcmlxT of the class. 

3. Two hours a week through the year on the History and Elements of 
International Law, a course consisting of lectures, the exposition 
of Bluutschli's Modernc Voelkerrecht der Civiliisirten Staatenj and 
reports by members of the class ujwn international topics. This 
course, with Dr, Jameson's tliree hours a week on the English and 
American Constitutions, constituted the second year in Politics. 

Dr. R. T. Ely has given the following courses to graduate 
students : 

1. Two lectures a week on Finance and Taxation. This course com- 
prised an exposition of the general principles and history of money, 
banking, and finance, also the special subject of taxation in the 
Cities and States of the American Union, and a sketch of the finan- 
cial history of the United States. Papers were prepared by members 
of the class, and class discussion was continually encouraged. 

2. One lecture was given each week throughout the first half-year on 
the principles and historical growth of Commerce. It is hoped that 
this course will lead to original investigations in the History of 
American Commerce. 

3. One lecture weekly was given throughout the second half-year on 
methods of Administration in England, Germany, and France. The 
special subjects treated were the organization of government, boreaa- 
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cratic and self government, economic functions of government, sani- 
tary legislation, poor laws, appointment and tenure of office, etc. 

To undergraduate students Dr. Ely gave a course of class 
instruction, five hours a week through the year. 

This comprised the first year in the course on Political Science. The 
first term was devoted to the Elements of Political Economy ; the 
second, to the History of Political Economy. Essays u|)on assigned 
topics were required from all members of the class. 

Dr. J. F. Jameson has conducted class courses as follows : 

1. In Physical and Historical Geography (twenty exercises) ; in the His- 
tory of Greece down to the time of the Koman contjucst, and in the 
History of Rome and of the Roman Empire down to the fifth century 
A. D., two hours weekly through the year. The text-books employed 



were Tozer*s Classical Geography, FyflTe's Greece, and Leighton's 
Rome. 

2. In the History of France and England, employing as text-books the 
Student's History of France and Green's Short History of the English 
People. Three essays were required. This course, three hours weekly 
through the year, was in connection with Dr. Adams' class course 
of two hours a week on Church History, German Empire, and the 
Italian Renaissance. 

3. In the second year's course in Politics, devoting three hours a week 
to the Constitutions of England and of the United States, and using 
for that pur{)ose two volumes in the English Citizen Series, — Wal- 
pole's Electomte and Legislature and Traill's Central Government, — 
ah«o Bagehot's treatise on the English Constitution, and selections 
from the princi^ml authorities upon the Constitutional Development 
of the United States. 



PSYCHOLOGY AND PEDAGOGICS. 



PROGRAMME FOR 1885-86. 



I. Advanced Courses. 

Professor G. Stanley Hall will conduct the following 
courses : — 

1. General Systematic Psychology, — semi-weekly lectures a/nd 
weekly conferences, through the year. 

These lectures will begin with the psycho-physics of each of the senses 
and pass to tliat of the cerebro-sj)inal nerve centres, including a general 
survey of the field of physiological-psychology. Tlie field includes such 
topics as comiK)und reflex-action and instinct in animals, memory, asso- 
ciation of ideas, attention, volition, and aesthetic and general feeling 
and emotion. The contributions of psycho- and "neuro -pathology to the 
understanding of normal function and histology of the cerebro-spinal 
nervous system will receive special attention. The jxsychology and 
pathology of speech and writing will be illustrated. Much attention 
will also be given to the i)8ychical parts of anthropology and its present 
problems, methods, and results, including recent studies on the evolu- 
tion of the psychic faculties in children and the race. This will intro- 
duce the psychology of national and other comprehensive systems of 
opinion and thought and, in short, the endeavor will be to give as 
briefly as possible, with the many demonstrations, experiments, and 
illustrations involved in parts of the course, a brief survey of the vast 
field of modern scientific psychology, which, while leaving out nothing 
essential in the old philosophical disciplines, vivifies them by bringing 
to them a new standpoint, a new method, and a vast body of pregnant 
and experimentally demonstrated facts. 

This course is intended for special students of psychology, and they should 
have at least such an acquaintance with elementary Logic, Ethics, and 
Psychology, as may be acquired in the undergraduate courses of this 
and other collegiate institutions. Sj;udents of biology and of medicine 
who desire to study the psychic functions of animals, and especially of 
man, may attend this course. A limited number of qualified students 
w^ill be encouraged to investigate certain themes in the rooms devoted 
to psycho-physical research, where suitable instruments are provided. 
The apparatus for the study of dermal sensiition and for fine chrono- 
graphic work is quite complete. Arrangements have been made by 
which the results of investigations may be published in Mind. 

Dr. H. li. Donaldson', during the first half-year, will d^^liver a course of 
lectures on biological toi)ic8 of imjKjrtance to students of psycho-physics, 
and in connection with it will give practical lessons twice a week in the 
histology of the senses and central nervous system in man, with special 
reference to recent localization studies. 



2. Pedagogics, — a weekly lecture , and a weekly confer enc^, through 

the year, on the Histon^ of Educational Institutions and Theories, 

— beginning with the Greeks. 

For an account of the topics of this course, see the sketch given below 
in the report of the past year. 

3. History of Philosophy, — twenty-jive lectures. 

The early part of this course will be parallel with Professor Gildersleeve's 
seminary course which is to be devoted this year to Plato. The latter 
part of the course will be devoted to the philosophers of the middle 
ages, and to the modern writers in England, France, and Germany. 
This course is intended not only for special students of philosophy 
but for students of literature and history. 

II. Course Required of all Matriculated Students. 

This course will comprise five hours per week throughout the 
year, and inchides Logic, Ethics, and Psychology. A special 
instructor will be apjKjinted for this work, which will consist of 
lectures, recitations, themes, epitomes, etc. These subjects will 
be taken up in the following order. 

1. Inductive and Deductive Logic. 

Text-books : Fowler, with references to Jevons, Mill, and Wundt. 

2. General Psychology. 

Text-books: Sully and Lotze's Psychology in selections, with references 
to l*ortcr, Ryland, and Carpenter. 

3. Ethics. 

This part of the cotirse will be taught in part by lectures and will com- 
prise such topics as mental and physical regimen and hygiene, methods 
and general ends of study, the needs and sanctions of positive })ersonal 
convictions and puri)Oses in the conduct of the understanding and of 
life, mental self-knowledge as opposed to self-consciousness, and the 
utilization of individual experience in self-education, social ethics, need 
of religious sentiments for the maturity and sanity of conscience, etc. 

Books of reference: Maurice's Social Morality, Grote's Treatute on the Moral Ideals^ 
Wtittke's UUtory qf Oiristian Ethics, Wayland's Moral Philosophy, Calderwood's Moral 
Science. 

4. In addition to the above required courses, a series of lectures 
will be given by Professor Hall, during the latter part of the 
year intended to introduce the matriculated student to the 
advanced study of philosophy. 
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WORK OF THE PAST YEAR, 1884-85. 



Professor G. Stanley Hall lectured twice weekly through the 

year on Psychology. 

This course was in the main a continuation of the course begun the pre- 
vious year, which was on the psycho-physics of the senses. The lectures 
began by describing the recent methods and results in the study of 
instinct. The topics of psycho-genesis, disorders of speech, illusions, 
the psychological aspects of insanity, localization studies in spinal cord 
and brain, psycho-physic time and the time sense, apjxjrception and 
will, and psychological anthropology, were treated with charts, illustra- 
tions and literature. 

Four students were engaged in original psycho-physic research, the results 
of which will be made public in due time. 

Two weekly conferences were held by Dr. Hall during the last half-year, 
one devoted to ethics and the other to scientific topics in psychology. 

Professor Hall lectured once weekly through the year on Edu- 
cation. The topics considered were these : 

Student life, and societies and customs in the middle ages, introduced the 
history of the Italian, French, English and German universities, their 
organization and legislation, courses of study, &c. Then followed a 
sketch of the development of primary and secondary State and private 
schools, their organization, relation to the State, courses of study, with 
a detailed account of the work in a typical gymnasium, real-school, 
and French and English schools of a similar grade. The educational 
ideas of Comenius, Sturm, Locke, Montaigne, Herder, Pestalozzi, Kous- 
seau, Kant, Niemeyer, Schwartz, Graser, Schleiermacher, Herbart, 
Waitz, Beneke, and contemporary writers were epitomized. The 
development of modem methods in a few cardinal branches of common 
school study was given with many illustrations. The history of Eng- 



lish and Prussian school legislation was outlined, and the nnfoldment 
and present condition of industrial education in the different countries 
was sketched. Classical, female, professional education, were treated 
historically, and the course concluded with an account of the institution 
and philosophical ideals of education in ancient Greece. 

A course of twelve lectures on educational topics was given on 
Saturday mornings to a company of about one hundred graduate 
students. Lectures were given by President Gilman, and by 
these members of the academic faculty : Messrs. Hall, Newcorab, 
Bloomfield, Brooks, Craig, Elliott, Ely, Harris, Hartwell, Story, 
and Warren. 

A few lectures were given by Professor Hall in Mental Hygiene 
to the undergraduate students. 

Professor G. S. Morris gave the following courses : 

History of Philosophy in Greece. Twice weeMy^ first half-year. 
Topics involved: — The beginnings of science. Anticipations of the 
modern doctrine of development. Establishment of elementary con- 
ceptions of physical science. First application of mathematical con- 
ceptions to the comprehension of the universe. Beginnings of abstract 
speculation. First successful development of concrete or substantial 
idealism, including science of method (logic), and philosophy of nature, 
man, the State, art, and education. Systems of practical philosophy. 

Ethics, or the Science of Man. Two lectures weekly , first half-year. 
A consideration of the foundations and content of ethical scienoe, 
together with an historical survey. 

The Metaphysical Club met monthly through the year for the 
presentation and discussion of papers. 



INFORMATION FOR APPLICANTS FOR ADMISSION TO THE UNIVERSITY. 

Printed in response to Letters. 



GENERAL STATEMENTS- 

How was the University founded? 

The Johns Hopkins University was instituted by the munificence of a citizen of Baltimore, Johns Hopkins, whq 
bequeathed the most of his large estate for the establishment of a University and a Hospital. The foundation of the 
University is a capital, in land and stocks, estimated in value at more than $3,000,000; the capital of the Hospital is 
not less in amount. The University wtis incorporated under the laws of the State of Maryland, August 24, 1867, 
and it was oi)ened for instruction in September, 1876. The Philoso])hical Faculty (of Letters and Science) is now 
organized. A medical department will soon be instituted. 



In what is instruction given? 

Systematic instruction is offered in English, Anglo-Saxon, German, French, Italian, Spanish, Latin, Greek, Sanskrit^ 
Hebrew, Arabic, and in other languages and literatures; in Pure and Applied Mathematics; in Chemistry, (Inorganic and 
Organic) with laboratory work; in Physics, (including Mechanics, Light, Heat, Sound, Electricity, Magnetism, etc.) with 
laboratory work ; in Biology, (including Physiology and Morphology) with laboratory work; in Mineralogy .and Geology; 
in Ancient and Modern History; in Physical Geography; iu Political Economy and in the elements of International Law; 
in Logic, Etiucs, Psychology, Pedagogics, etc. Occasional courses of lectures are- also given upon special themes in 
Literature, Science, History, ArchsBology, Art, etc. 
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To whom is this instruction offered? 

To all young men who are prepared to profit by it and who will conform to the simple regulations which are 
established by the authorities. Graduate, Undergraduate, and Special Students are received. 

Those who have not already received an academic degree, should aim to secure one by pursuing a liberal and pro- 
longed course of study, at the close of which the degree of Bachelor of Arts will be conferred. Those who may be 
prevented from seeking this degree, will nevertheless be welcomed to the University^ provided that they are in earnest and 
are mature enough in years, attainments, and character to profit by the advantages which are here afforded. Others who 
have already taken their first degree are encouraged to go forward in advanced lines of work, and for them unusual 
facilities are provided. Young men who are to pursue the study of Law, Medicine, or Theology, or who have entered 
upon professional lives, and others who expect to become teachers, if they desire to become proficient in literature 
and science, have easy access to the class-rooms and laboratories. The degree of Doctor of Philosophy may be 
obtained, after three yeai-s of advanced study, by those who have met the required conditions. 

How is this instruction given? 

By all the methods which experience has shown to be useful, — varying according to the preferences of the teachers, 
the subjects taught, and the number of scholars. There are recitations, lectures, conferences, prolonged courses in 
laboratories, exercises in special libraries, personal counsel, study of nature out-of-doors. The usual four-year classes 
are not maintained, but in all the principal subjects taught, there are beginners, intermediate students, and advanced 
workers; so that every scholar is assigned to that position in each section of the university which will yield him the 
greatest advantages. He may be far advanced in one subject and only a beginner in another. This result is only secured 
by the engagement of a large staff of teachers. 

What are the Laboratory and Library Facilities? 

The scientific laboratories are three in number. They are open throughout the day and are fully equipped. For 
Chemistry, there is a special building arranged for about ninety workers, and well adapted to all kinds of chemical and 
mineralogical work. A large building has been recently constructed for a Biological Laboratory, with complete 
arrangements for physiological and morphological work. The Physical Department is furnished with apparatus selected 
both for demonstration and investigation, and especially valuable for researches in electricity, magnetism, light, and heat. 
The construction of a new building for a Physical Laboratory is now under way. 

The Library includes over 26,000 bound volumes, and six hundred and fifty serials are regularly received. 
It is open thirteen hours daily. The Library of the Peabody Institute, with 80,000 volumes, and the other 
Baltimore libraries are of easy access. Washington is so near that the Library of Congress, the National Museum, 
and the other libraries and museums of the capital may be readily visited. 

What are the necessary expenses of a Student ? 

The charge for tuition in all departments, (including the use of the library, and without any extra charges except 
for materials consumed in the laboratories), is $100 per annum, payable one-half October 1, and the other half February 1. 

Young men living in any part of Baltimore, or in the immediate vicinity, can lodge at home, as the first lessons 
are given at 9 a. m. daily, and there is rarely any required exercise as late as 5 p. m. Young men from a distance 
can readily find rooms and good board either in private dwellings or in boarding houses. It is possible to secure 
accommodations (room and board) for five or six dollars per week, and for a sum between six and ten dollars per 
week it is still easier to be suited. The other necessary expenses of life are moderate. 

Are there any scholarships ? 

In accordance with the request of the founder of the University, twenty Hopkins scholarships, giving free tuition, 
are annually conferred upon matriculated undergraduate students from Maryland, Virginia, and North Carolina. 
In addition to these scholarships, eighteen Honorary Hopkins scholarships, yielding two hundred and fifty dollars 
and free tuition, are offered to those collegiate students from the three States above named who pass the matricu- 
lation examinations with the most credit. Two scholarships giving free tuition are also open to matriculated 
students from the District of Columbia. Twenty scholarships yielding two hundred dollars, and twenty fellow- 
ships yielding five hundred dollars are annually open to graduate students. 
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GRADUATE COURSES. 

What special opportunities are offered to University Students? 

Advanced and graduate students are received with or without reference to their being candidates for a degree, and 
they are permitted to attend such lectures and exercises as they may select. They are not examined tor 
admission to the University, but each instructor satisfies himself of the attainments of all who wish to follow his 
guidance before admitting them to his classes. 

Systematic courses of instruction, varying every year, are announced in tlie annual programme. The professors 
are free to give personal counsel and instruction to those who seek it; books and instruments adapted to investigation 
and advanced work have been liberally provided ; the system of Fellowshii)S secures the presence of twenty special students 
imbued with the university spirit, most of them looking forward to academic careers ; seminaries limiteil to a few ad\*anceii 
students under the guidance of a director have been organized in various subjects; societies devoteil fo Philology, to Mathe- 
matical, Physical, and Natural Science, to Metaphysics, to History and Political Science, and to Archaeology, aftbnl op|)or- 
tunities for the presentation of memoirs and original communications, and there are also chibs for the reading and discussion 
of Biological, Physical, and Chemical papers ; during the year, courses of lectures are given by resident and non-resident pro- 
fessors on topics to which they have given special attention ; the libraries of the Peabody Institute and Marj'^land His- 
torical Society, founded for the advantage of scholars, are easily acct^ssible; the issuing, under the auspices of the Trustees, 
of publications devoted to Mathematics, Chemistry, Philology, Biology, and History, brings the University into advan- 
tageous connection with other foundations; special libraries connecte<l with the seminaries bring the most import;uit 
works within easy reach of the student, and the University reading-room, which is constantly o|>tni, is liberally 
supplied with new and with standard books and with the literary and scientific journals of this and other lands. 

On what conditions is the Degree of Doctor of Philosophy conferred? 

The degree of Doctor of Philosophy and Master of Arts is conferreil upon candidates who (after having 
taken their first degree) have pursued university studies, for three years, uniler appn)ved conditions, have {lasscd the 
required examinations and presented a satisfactory thesis. At least the last year of study must be spent in this 
University. 

How are the Fellowships awarded? 

Twenty fellowships are annually open to competition, each yielding five hundreil dollars and exempting the holder 
from all charges for tuition. A statement of the rules governing the awards will bo sent if requesteil. Applications 
for the next year must reach the University before May 1, 1886. 



COLLEGE COURSES. 
Is there what is commonly known as a college course? 

There are seven parallel courses, by following any one of which a matriculated student may attain the 
degree of Bachelor of Arts, This plan combines the advantages of choice and restriction. From the variety of 
courses laid down, the scholar elects that which he prefers; having made his choice he finds a definite sequence of 
studies provided for him. The University marks out lor those who elect a classical course, such a plan for 
the reading of Latin and Greek authors, sometimes with a teacher and sometimes privately, as will enable all 
who follow it to excel in these studies, while it requires that they should also learn to read French and German^ 
and pursue during one year a course in science. It likewise provides a training which is mainly scientific, enabling 
the student to concentrate his attention chiefly on Chemistry, or Biology, or Mathematics, or Physics; but with 
these studies he must combine the study of Langua«^es, History, and Phihmophy. 

Every matriculated student is expected to follow, under the guidance of an adviser to whom he is specially 
assigned, one of these prescribed courses which are iully described in the Register. Some elect the classical course. 
Others may concentrate their main attention upon the higher branches of Mathennitic^. Courses are arranged 
also lor those who wish to devote themselves chiefly to Chemistry and Physics. For those who cx()ect at 
a later day to take up the study of medicine, there is a special course marked out, in which Biology ia the 
dominant subject. Arrangements are also made in other courses for the study of Ilistory and Political Science 
and of the Modern Languages and Literatures. 
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What is required for admission to the College Courses ? 

Undergraduates who wish to enter, either as matriculates, candidates for matriculation, students in the preliminary 
medical course, or as special students, must begin by satisfying the University that they have been thoroughly taught the 
English studies which are usual in good high schools, academies, and private schools, including a knowledge of Arithmetic 
(with the metric system); Geography, physical and political; the outlines of the History of the United States; English 
grammar and composition. The candidate for matriculation must also pass an examination in : — 

1, Latin; 2, Greek, (or French and German); 3, Mathematics (Algebra, Geometry, Trigonometry, Analytical 

Geometry); 4, English; 5, History; 6, Natural Science. Those who do not intend to follow the classical course may 

offer French and German instead of Greek. A student may be admitted, under certain circumstances, without matrica- 

iation. 

Can a student be aided in completing his studies for matriculation? 

If a student at his admission passes m a considerable part of the matriculation requirements, he may post- 
pone the remainder for a time. If he is well up in Algebra and Geometry, he may join the university chsses in 
Trigonometry and Analytical Geometry ; if he is a good scholar in Latin and Greek but has not read all the authors 
requisite for matriculation, he may receive instruction in these authors from the University; if he has not already 
acquired the elements of French and German, he will be aided in doing so, in order that he may enter the courses 
here provided. 

When will the next examinations be held ? 

Examinations for admission will begin Thursday, October 1, at 9 a. ra. Those who pass the preliminary exami- 
nation in English studies acceptably will be subsequently examined in such of the other studies as they are ready to offer. 



For further information consult the Annual Register of the University for 1884-85. 
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STANDING ANNOUNCEMENTS. 



JOHNS HOPKINS UNIVERSITY. 
Opened for Inttmetion in 1876. 

The Johns Hopkins University was founded 
by the munificence of a citizen of Baltimore, 
Johns Hopkins, who bequeathed the most of his 
large estate for the establishment of a Univer- 
sity and a Hospital. It was intended that these 
institutions should cooperate in the promotion of 
medical education. The Hospital buildings are 
approaching completion. 

The foundation of the University is a capital, 
in land and stocks, estimated in value at more 
than $3,0CO,0O0; the capital of the Hospital is 
not less in amount. 

The University was incorporated under the laws 
of the State of Maryland, August 24, 1867. 
Power to confer degrees was granted by the 
Legislature in 1876. 

Suitable buildings have been provided in Bal- 
timore at the corner of Howard and Little Ross 
8tB., and are furnished with the necessary appa- 
ratus and books. 

Academic Staff, 1884-6. 

Dahikl C. Gilman, ll. d.. President qf the UnivertUy, 

J. J. Sylvester, f. b. s., d. c. l., Prqfeuor (BmerituM) ^ 
Muihemttiiei. 

Basil L. Gildbsslebve, ph. d. ll. d., Profeuor <tf Greek, 

6. Stanley Hall, ph. d., Prqfeuor of Ptyehology and Peda- 
gogic*. 

Paul Uaupt, ph. d., Pmifeuor ef the Shtmitie Languaget, 
Nbwkll M ABTiir, DB. sc.. A. M., F. B. s., Profeswr qf Biot- 
ogy and Director qf the Biological Laboratorg, 

CARLES D. MoBBis, A.1I., CblUgiote Prqfe$*or qf Latin and 
Greek, 

SmoN Nbwcoiib, ll. d., Prqfei$or <^ MathetnaUa and A*- 
tronomff, 

Ira Rbmsev, m. d., ph. d., Prcfator qf CkemiOrg and IHreo- 
tor of the Chemical Laboratory, 

HxvRY A. Rowland, pu. d., Prqfetaor qf Pkytict and JHree- 
tor qf the Phytieal Laboraiory, 

William H. Welch, m. d., Profeawr qf Pathology, 

John S. Billinos, m. d.. Lecturer on Hygiene, 

HiBAM CoBSON, A. M , LL. D., LectuTcr on &tgli$h Literaiure. 

Edmund Gossb, Lecturer on English Literature, 

Geoboe S. Mobbis, A.M., PH.D., Lc^uTor on the History qf 
Philosophy, 

LAONCK Kabillon, bach, ta lett., Lecturer on J^reneh Lit- 
erature, 

William Thomson, ll. d., Lecturer on Molecular Dynamics. 

Hbbbebt B. Adams, ph. d.. Associate Professor qfHiMory. 

Maubick Bloom field, ph. d., Associate Prqfessor qf Sanskrit. 

William K. Bcooks, ph. d., Associate Prqfessor of Morphol- 
ogy and Director qf the Otesapeake ZudtogietU Laboraiory. 

Thomas Cbaio, ph. d., Associate Prqfessor qf Applied Mathe- 
matics. 

A. Mabshall Elliott, a. m.. Associate Prqfessor qf Bomance 
Languages. 

J. Rendel Habbis, a. m.. Associate Prqfessor qf New Testa- 
ment Greek and Palaeography. 

Harmon M. Morse, ph. i>.. Associate Professor qf Chemistry 
and Sub-Mredor of the Chemical Laboratory, 

William K. Stoby, ph. d.. Associate Prqfessor qf .Vathematies, 

MiNTON Warbkn, ph. d., Associoic Professor qf Latin, 

Geoboe U. Williams, ph. d., Associate Prqfessor qf Mine- 
ralogy, 

Henby Wood, ph d.. Associate Professor qf German, 

William Hand Bbowne, m. d.. Librarian and Astociate in 
English. 

William T. Councilman, m. d.. Associate in Pathology. 

Bichabo T. Ely, ph. d., Associate in Poliiical Economy, 

Fabian Fbanklin, Pir. d., Associate in Mathematics. 

Edward M. Uabtwki.l, m. d., ph.d., Associate in Physical 
Draining and lArector of the Gymnastuin. 

J. Fbanklin Jameson, ph.d., Associate in History. 

Abtiiur L. Kimball, ph. d., Associate in Physics. 

Henry A. Todd, ph.d., Assttciatc in Romance Languages. 

Philip K. Uhlkb, Associate in Natural Hilary, 

Chablks F. Raddatz, Etaminrr in German. 

Edwabd H. Spirkbb, ph. d.. Instructor in IxUin and Greek. 

Alfred Emerson, ph. d., Instructor in Classical Archaology. 

George Hempl, a. b., Assistant in German. 

William H. IIowkLL, ph. d., Assistant in Biology, 

Edward H. Kkihkr, ph. d., Assistant in Chemisiry. 

Charles A. Pebkiks. ph. d., AssixtatU in Physics. 

Hugh Newkll, Instructor in Drawing. 

Charles L. Woodworth, J r., Instructor in Elocution, 

Orro Lugger, Curator qfthe Biological Museum. 
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PLAN OF THE CIRCULARS. 

The Johns Hopkins University Circulars are 
published at convenient intervals during the 
academic year for the purpose of communicating 
intelligence to the various members of the Univer- 
sity in respect to work which is here in progress, 
as well as for the purpose of promulgating offi- 
cial announcements from the governing and 
teaching bodies. During the current academic 
year, eight circulars will be issued in successive 
months, to be followed at the close of the year by 
an index. 

Although these circulars are designed for the 
members of the University, they have frequently 
been called for by institutions and libraries at a 
distance, and also by individuals who are inter- 
ested in the literary and scientific activity of 
this University. Subscriptions and exchanges 
are therefore received. 

TERMS OF SUBSCRIPTION. 

For the current year, 1884-6, $1. 

For the year 1888-4, (140 pp. in cloth covers), 
$1.50. 

For the year 1882-3, (156 pp. in cloth covers), 
f8. 

For the years 1879-82. (260 pp. in cloth covers), 
$5. 

Subscribers to the Circulars will also receive the« 
Annual Register and Report of the University. 

All subscriptions should be addressed to the 
** Publication Agency of the Johns Uopkins 
University." 

Communications for the Circulars should be 
sent in prior to the first day of the month in which 
they are expected to appear. 



PUBLIC LECTURES. 

Hotioe in Eetpeot to the Admission of the Publio. 

In answer to inquiries, and in correction of 
some current misapprehensions, the following 
statements are made in respect to the public 
lectures given in the Johns Hopkins University. 

These courses are academic lectures, designed 
primarily for the members of the University, and 
supplementary to the regular class-room work of 
the students. 

As the members of the University rarely re- 
quire the entire room, the Trustees have taken 
great pleasure in inviting other persons, not con- 
nected with the University, to attend. 

As these lectures are not intended for popular 
entertainment, but for the instruction of students, 
those persons first receive tickets, in most cases, 
who are known to be especially interested in a 
particular course, — ladies as well as gentlemen. 

There is no general eoitrse ticket issued. Applica- 
tions should state specifically the course for which 
tickets are desired. Programmes and other cur- 
rent information pertinent to university work may 
be found in the Univermty Circulars^ sent to sub- 
scribers, on the payment of one dollar per annum, 
by the Publication Agency of the University. 

The usage of giving personal notification has 
been discontinued, and those therefore who are 
interested in such announcements should hereafter 
consult the Circulars. 

It will save much delay if applications for 
tickets and inquiries on thene ana other routine 
matters arc addressed not to individuals but to the 
Johns Hopkins University, by postal card, and 
answers will be promptly returned bv mail. Per- 
sonal applications consume time needlessly. 

0^rThe lectures l>egin at 5 o'clock punctually. 
The doors of the hall are opened at fifteen minutes 
before 5, and the lectures do not exceed an hour in 
the delivery. 



PUBLICATIONS ISSUED UNDER THE 
AUSPICES OF THE UNIVERSITY. 

I. American Journal of Mathematics. 

The publication of this Journal commenced in 

1878, under the editorial direction of Professor 
Sylvester, and is now conducted by Professor 
Simon Newcomb as Editor, and Dr. T. Craig as 
Associate Editor. Seven volumes of about 40O 
pages each have been issued, and the eighth is in 
progress. It appears quarterly, in the quarto 
form. Subscription $5 per year. Single numbers 
$1.50. 

II. American Chemical Journal. 

This journal was commenced in 1879, with 
Professor Remsen as editor. Six volumes of 
about 450 pages each have been issued, and the 
seventh is in progress. It appears bi-monthly. 
Subscription $3 per year. Single numbers 50 cts. 

III. American Journal of Philology. 

The publication of this journal commenced 
in 1880, under the editorial direction of Professor 
Gildersleeve. Five volumes of about 570 pages 
each have been issued, and the sixth is in pro« 
gress. It appears four times yearly. Subscript 
tion $3 per volume. Single numbers $1.00. 

IV. Studies from the Biological 

Laboratory. 

{Induding the Ousapeakr ZooUtgieal Laboratory.'] 
The publication of these papers commenced in 

1879, under the direction of Professor Martin, 
with the assistance of Dr. W. K. Brooks. Two 
volumes of about 600 pages, octavo, and 40 plates 
each, have been issued, and the third is in progress. 

V. Studies In Historical and Political 

Science. 

The publication of these papers was begun in 
1882, under the editorial direcHon of Dr. H. B. 
Adams. A first series of 470 pages and a second 
of 630 pages are now completca. and a third seiiea 
is in progress. Subscription $3 per volume. 

The following publications are also issued by 
the University : 

The Ukivebsitt Cibculajus. Babacription 
$1 per year. 

The Annual Rkpokt presented bv the Presi- 
dent to the Board of Trustees reviewing the ope- 
rations of the University during the past academic 
year. 

The Axbtual Kegister giving the list of offi- 
cers and students and stating the r^ulations of 
the University. Published at the close of the 
academic year. 

The University Circulars, Annual Report, and 
Annual Kegister will be sent by mail for one 
dollar per annum. 



Studies in Logic. By members of the Johns 
Hopkins University. C. S. Peirce, Editor. (Bos- 
ton : Little, Brown & Co.) 1883. 123 pp., 12o. 
$2. 

The Dkyelopmcnt and pROPAaATioN of the 
Oyster in Maryland By W. K. Brooks. 1884. 
193 pp., 4o. 13 plates and 3 maps. $5. 

On the Mechanical Equivalent of Heat. 
By H. A. Rowland. 1880. 127 pp., 8o. $1.60. 

N Kw Testament Autografbs. By J. Rendel 
Harris. 1882. 64 pp., 8o. 4 plates. 60 cents. 

Sir William Thomson's Lectures on Mo- 
lecular Dynamics. Delivered at the Johns 
Hopkins University in October, 1884. Repro- 
duced from stenographic notes by the papyro- 
graph plate process 870 pp., 4o. $6.00. 



All communications in respect to publications 
should be addressed to the ** Publication Agency 
of the Johns Hopkins University," Baltimore, 
Maryland. 
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NOTES ON SIR WILLIAM THOMSON'S RECENT LECTURES ON MOLECULAR DYNAMICS* 



By I'ROS'JSSSOB GBORGE FOICBBS, F. K. 8 



[ReprinUd [h>m Nalan, LoDdoii, Mm. 803, SOS, 80>-Mmn:li-Apill, 1U5, olib brief iddltionil d> 



• b)' II 



•Unographei, A. 8. Hat 
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I have placed the three titles with thia article not because I intend lo 
deal with more than the last, but because they all deal with Ihe same mat- 
ter, and show how much the author's alteDtion was directed to the subject 
during his three months' sojouTu in America. The audience at the Balti- 
more lectures consisted chiefly of American professors, and s few English 
men of science atLcnded a ta^er or smaller number of the lectures. 

Spectjlatlon was rife aa to the probable character of the lectures, and 
there was a general feeling that Vortex motion would be largely dealt nilh. 
This, howerer, was not so. The course of twenty lectures was confined to 
the wave theory of light, largely dealing with the difficiilttee of that 
theory. The published lectures are not prioled, but "jelligraphed," as 
Sir William Thomson would nty.t The number of copies is extremely 
limited, and are of unique interest, being reproduced from Ihe short-hmid 
notes taken at the lectures. Every one who known how suggestive Sir 
'William's lectures are and how fertile his mind is in bringing illustrative 
digressions to bear on the topic in band, will expect these verbatim notes 
to be a rare treasure. Nor will he be disappointed. Mr. Hathaway, the 
reporter, has the unusual combinnlion of being an expert slenographisl, a 
skilful mathematician, and a clear and distinct caligraphist. His notea 
contain numerous errors, such as are unavoidable in such an underlaking, 
but, viewed as a whole, his work ia almost a marvel. 

Tbe lectures treated of three branches of the sulgect; (1) the propaga- 
tion of a disturbance through an elastic medium ; (2) the character of 
molecular vibration ;' and (3) the influence of molecules on the propagation 
of waves. Each lecture generally dealt with two of these branches, and 
between the two parts of the lecture Sir William went among his audience 
and had some conversation with them. It was ever his object to discard 
the professorial attitude and give his lectares the aspect of conferences. 
Discus.'jion did not end in tbe lecture-room, and the three weeks at Balti- 
more were like one long conference guided by the master mind. It isnot 
■urprislng that at the end of that time there was a genuine feeling of sad- 
ness at parting on the part of teacher and taught alike. 

The part of the lectures dealing with the propagation of an elastic dis- 
tnrbancc could not be expected to contain much novelly, but it was treated 
in so novel a manner and from so purely a physical point of view, that it 
could not but be instructive. Many of the old supporters of Ihe theory 
dealt with it purely from a niathemstical point of view. They treated the 
problem as a mathematical exercise, and did not hesitate to make unwar- 
ranted assumptions lo produce pretly formulas or simple solutions. Even 
«oeh men as Weber ( in his " Theory of Magnetism " ) and Green ( in his 
"Wave Theory") have been guilty of this practice. Sir William Thom- 
son never made any but physical assumptions, and these were made for 
reasons given. Rather than make a meaningless mathematical assumption 
he would prefer to burden his formulas with undetermined quantities, and 
even, if unable to reach the final solution, would rejoice in the richness of 
tbe formulas, which showed a potentiality of overcoming many difficulties. 
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He does not always commend Rankine's mathematics, but be says thb for 
him at p. 180: " Hankine did a great deal lo cure the mathematical 
disease of aphatia from which we sufiered bo long. Faraday did most. 
The old mathematicians used neither diagrams to help people to under- 
stand iheir work, nor words to express their ideas. It was formulas, and 
formulas alone. Faraday was a great reformer in that respect with his 
language of 'lines of force,' Ac. Itankine was spteudid in his vigor and in 
the grxindeur of his Greek derivations." This refers to Rankine's nomen- 
clature of different kinds of moduluees and their reciprocals — e.g.plagio- 
taiie, thlipainomic, &C. 

The first lecture is a summary of what is to come, and is partly historical. 
The diMculties in the way of accepting the wave theory of light ar« 
clearly pointed out. These are four in number. 

First Difficuity: Digpertian. — The difficulty is to explain how velocity of 
prop.igation depends on period of vibration. Two explanations have been 
offered, that of Cauchy and that of HelmhoItE. He docs not delay much 
with Cauchy, who ascribed it to heierogeueousne^. He prefers Helmholti, 
who ascribes it lo a compound structure of material molecules, which gives 
them a natural period of vibration. Tbe one explanation has relation to 
wave-length, the other to period of vibration. The latter, he thinks, falls 
in better with results of spectrum analysis, Aa A great portion of the 
lectures is devoted to expanding the notion of Helmholti. Tbe space 
occupied by a molecule must be filled with a substance difTering from tha 
ether either in rigidity or in density, or both. Lord Rayleigh has taken 
in hand this question in his researches on blue sky, and it seems that a 
variation of density is the principal or only eOective cause. With respect 
to the new (Helmholtz-ThomsoD) spring and shell molecule, he says, "It 
seems to mc that there most be something in this, that tliis, as a symbol, is 
certainly not an hypothesis, but a certainty." 

Second Difficulty: The Elhrr. — He makes short work of the difficulty of 
reconciling almost perfect rigidily with almost perfect mobility. It is merely 
a matter of time. You can make a tuning-fork of Burgundy pitch when 
the period is a small fraction of a second, but a bullet will paaa by ita 
weight through several inches of it in six months. The ether may be 
highly elastic for vibrations executed in tbe 100 or 1600 million millionth 
of a second, but highly mobile to bodies going through it at the rate of 
twenty miles a second. 

Third Diffiadty: Rtfraelvm and Elation. — Theoretical equations agree 
qualitatively with facts, but there are serious discordances when we come to 
quantitative measurements. Especially is this the case in the completeness 
of extinction of the ray polarized by reflection. 

Fma-lh Difficalty: Double Br/raction. — It is found that when the medium 
is displaced during wave-propagalion in a double refracting crystal, the 
return force must depend on the direction of vibration, not on the plane of 
distortion, as all elastic theories indicate. Rankine and Rayleigh indepen- 
dently invented unequally loaded molecules which overcome the difficulty, 
but give a wave surface different from Huygbens', and St<J[ee has proved 
experimentally that Huygbens' construction is very accurate. Hence this 
way of escape is denied (o us. 

In treating of the propagation of waves in an isotropic (and later in an 
aeolotropic) medium, methods of Thomson and Tuit's Natural Pbilosophj, 
and his own nrticle, " Ehiaticity," in ihe "Encyclopedia Britannica," are 
used; aicare distortions about Oz, Oy, and (h, efg are dilatations along 
Oz,Oy,0i. The equ;ition of the energy £ is a quadratic in a £ e tjg, con- 
taining twenty-one coefficients, some of which are annulled by Isotropy. 
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Moreover, if n be the rigidity modulus, k the bulk modulus, 6 the cubic 
dilatation, and m=i k'\'\n, we have 

with similar expressions for Q, Rj Sj U. 
Thence he shows that the equations 

P^,= '»^ + nv*f, etc., 

(with the condition ;7- + "; — h-7~=0inan incompressible substance), 

contain every possible solution, and he proceeds to discuss special cases of 
the general solution which may be true of waves propagated by molecules 
through the ether. Here his desire for physical conceptions appears, and 
his hatred of mathematical apkatia. He considers the case of a ball 
moving to and fro, of a ball twisting about an axis, of a globe becoming 
alternately prolate and oblate, of a rod twisted in opposite directions at the 
two ends, and of the Thomson-Helmholtz molecule, which is a heavy mass 
connected by massless springs with a massless inclosing shell, or there may 
be several shells inclosing each other, connected by springs with a dense 
mass in the centre (far more dense than the ether). 

Here he discusses the manner in which a molecule may be supposed to 
give off its vibrations to the ether. Docs it gradually increase in intensity 
and gradually die out, or how does it act? Here is what he says on this 
much-neglected {)oint at p. 94 : 

''The kind of thing that the luminous vibrator consists in seems to me 
to be a sudden initiation of a set of vibrations and a sequence of vibrations 
from that initiation which will naturally become of smaller and smaller 
amplitude. . . . Why a sudden start ? Because I believe that the light of 
the natural flame or of the arc light or of any other known source of light 
must be the result of sudden shocks from a number of vibrators. Take the 
light obtained by striking two quartz pebbles together. You have all seen 
that. There is one of the very simplest sources of light. . . . What sort of 
a thing can the light be that proceeds from striking two quartz pebbles 
together? Under what circumstances can we conceive a group of waves of 
light to begin gradually and to end gradually ? You know what takes place 
in the excitation of a fiddle-string or a tuning-fork by a bow. The vibrations 
gradually get up from zero to a maximum, and then, when you take the 
bow off, gradually subside. I cannot see anything like that in the source 
of light. On the contrary, it seems to me to be all shocks — a sudden 
beginning and gradual subsidence.^' 

The light coming from a single shock is, of course, polarised always in 
the same direction. Sellmeier's deductions from Fizeau's experiment shows 
that there is no serious fading in 5U,000 vibrations. Helmholtz introduces 
viscous terms which absorb the energy and might prevent the possibility 
of 50,000 vibrations from one shock. That is a retrograde step. Absorp- 
tion can be explained without viscous terms. 

Such speculations, when coming from one of less grasp of physical facts, 
would attract but little attention. But here all kinds of useful suggestions 
are continually thrown out for experiment and for hypotheses. He is 
striving to get at the physical meaning of radiation, absorption, anomalous 
dispersion, fluorescence, and phosphorescence, and here is what he says on 
•ome of these points at p. 90 : — 

" But there are cases in which we have that tremendous jangling, and 
that is in the fluorescence of such a thing as uranium glass, which lasts for 
several seconds after the exciting light is taken away, and then again in 
phosphorescence that lasts for hours and days. There have been exceed- 
ingly interesting beginnings in the way of experiments already made, but I 
think no one has fuunil whether initial refraction is exactly the same as 
permanent refraction. For this purpose we might use Bee-querel's phos- 
phoroscope, or we might take such an appliance Jis I'rof. Michaelson has 
been using for light, and get something enormously more searching than 
Becquerel's phosphoroscope, and try whether, in the first hundredth of a 
second, there is any indication of a diilercnt wave-velocity from that which 
you would have when white light passes continuously in the usual manner 
of refraction. If in the meliioils employed for ascertaining the velocity of 
light in a transparent body ... we apj)ly a test for an instantaneous 
refracti(m, I have no doubt we shall get negative result"*, but yet properties 
of ultimate imjwrtance. We might take bodies in which, like uninium 



glass, the phosphorescence lasts only a few thousandths of a second ; and 
then, again, bodies in which phosphorescence lasts for minutes and hours. 
With some of these we should have anomalous disi)ersion, gradnally fading 
away after a time. I should think that, by experimenting, and so on, we 
should find some very interesting results of this kind." 

In his mathematics he suppresses the condensational wave, and, in doing 
so, makes reference to the electro-magnetic theory of light, which, he thinks, 
has added nothing to our physical conceptions of the ether. In treating, 
further on, of reflection and refraction, he speaks a great deal of the pres- 
sural wave, which many authors have called a condensational wave. I find 
that in some points my notes are fuller than the reporter's. I cannot find 
there the following characteristic passage about the pressural wave: — 
'*Peo[)le have tried to muddle this. The pressural wave has been the 
difllculty. Cauchy starved the animal, M'Cullagh and Neumann didn't 
know of its existence, Haughton put it in an Irish car and it wouldn't go, 
Green and ftayleigh treated it according to its merits." * 

With regard to the possibility of a condensational wave, and to the electro- 
magnetic theory of light, we find, on pp. 40-41 : — 

•' We ignore thb condensational wave in the theory of light. We arc 
sure that its energy, at all events, if it is not null, is very small in compar- 
ison with the luminiferous vibrations we are dealing with. But to say that 
it is absolutely null would be an assumption we have no right to make. 
When we look through the little universe that we know, and think of the 
transmission of electrical force and of the transmission of magnetic force, 
and of the transmission of light, we have no right to assume that there is 
not something else that our philosophy does not dream of. We have no 
right to assume that there may not be condensational vibration in the 
luminiferous ether. We only do know that any vibrations of this kind 
which are excited by the reflection and refraction of light are certainly of 
very small energy compared with the energy of the light from which they 
proceed. The fiict of the case as regards reflection and refraction is this: 
that, unless the luminiferous ether is absolutely incompressible, the reflec- 
tion and refraction of light must generally give rise to waves of condensa- 
tion. Waves of distortion may exist without waves of condensation, hot 
waves of distortion cannot be reflected at the boundary surface between two 
mediums without exciting in each medium a wave of condensation. When 
we come to the subject of reflection and refraction we shall see how to deal 
with these condensational waves, and find how easy it is to get quit of them 
by supposing the medium incompressible. But it is always to be kept in 
mind to be examined into: Are there or are there not very small amounts 
of condensational waves generated in reflection and refraction ; and may, 
after all, the electric force not depend on the waves of condensation ? 
Suppose that we have at any place in air, or in luminiferous ether, a body 
that, through some action we need not describe, but which is conceivable^ 
is alternately positively and negatively electrified : may it not be that this 
will be the cause of condensational waves?" It is then supposed that two 
spherical conductors are connected to the terminals of an alternating dynamo 
machine, and the quotation proceeds : — 

" It is perfectly certain, if we turn the machine slowly, that in the 
neighborhood of the conductors we will have alternately positively and 
negatively electrified elements with reversals perhaps two or three hundred 
per second of time, with a gradual transition from negative through zero to 
positive, and the same thing all through space ; and we can tell exactly 
what is the potential at each point. Kow, does any one believe that, if that 
revolution was made fast enough, the electrostatic law would follow? 
Every one believes that, if that process be conducted fast enough several 
million times, or millions of million times per second, we should be fu 
from fulfilling the electrostatic law in the electrification of the air in the 
neighborhood. It in absolutely cerUiin that such an action as that going on 
would give rise to electrical waves. Now it does seem probable to me that 
electrical waves are condensational waves in luminiferous ether, and 
probably it would be that the propagation of these waves would be enor* 
mously faster than the propagation of ordinary light waves. I am quite 
conscious, when s(>eaking of this, of what has been done in the so called 
electro magnetic theory of light. I know the propagation of elqptric 
impulse along an insulateil wire surrounded by gutta-percha, which I 



* The pass.sge may bo found on p. 233. There are sotiic omixsioDs from the lectarai, hot 
only for rca>on:i indk-ftttrd by Sir Wni. ThonaiMin cither at the time in the daasHroom, or 
•ubo«q<ieatly by letters, which have biicn incorporated iu the report. A, 8. A. 
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worked out myself about the year 1854, and in which I found a velocity 
comparable with the velocity of light. . . . That is a very different case 
from this, and I have waited in vain lo see how we can fjet any justification 
of the way of putting? it in the so-called electro-mapiietic theory of light." 

In those parts of the lectures which deal with wave projm^tion in an 
isotropic medium, by far the most interesting parts are those which treat of 
the conditions at bounding surfaces, whether these surfat^es Im? n^flecling 
and refracting surfaces or surfat^es of radiating molecules, or surfaces of 
absorbing molecules. Lord Rayleigh's investigations and his own on the 
likelihood of the density or the rigidity of the substance (X)miH)sing a 
molecule differing from that of the ether are also full of interest. 

Much of this part of the subject has been thoroughly worked out l>efore, 
but here the treatment is so original, the language is so suggestive, and I 
need hardly say that the whole course of lectures is so pregnant with useful 
ideas, that every one w^ho reads this part will be well repaid. 

Having now roughly indicated the novel points and the general mode of 
treatment of the problem in molar dynamics, I propose in the next notice 
to give some account of the problem in molecular dynamics, which occu[)ied 
half of the time. 

II. 

In the present article Sir William Thomson's spring and shell molecule 
will be described and its theory sketched, in so far as this has been investi- 
gated with the view of getting over some of the difficulties which surround 
the wave theory of light. In Helmholtz's memoir on anomalous dis|)ersion, 
a sketch of such a theory was published. But this new molecule differs 
from that of Helmholtz in several i>oints, chiefly in the fact that al)6orption 
is not accounted for by any viscous action in the molecule dissipating the 
energy of vibration into low grade heat. Most readers who have ever 
visited the natural philosophy lecture-room in Glasgow University will 
recognize a very old friend in this new molecule, where they have seen it 
vibrating, I supjwse, any time since the University occupied its ])resent 
site. In appearance the molecule has been changed, but its theory as 
taught to the students there is identical. For a description of this molecule 
let us refer to page 10 of the lectures : — 

** Imagine for a moment that we make a rude mechanical model. I^t 
this be an infinitely rigid spherical shell ; let there be another absolutely 
rigid shell inside of that, and so on, as many as you pleiise. Naturally we 
might think of something more continuous than that, but I only wish to 
call attention to a crude mechanical explanation posuibly of the effe<'tM of 
dispersion. Suppose we had luminifcrous ether outside, and that this 
hollow space is of very small diameter in comparison with the wave length. 
Let zig-zag springs connect the outer rigid boundary with lx)undary num- 
ber two. I use a zig-zag, not a spiral, spring which luis the helical 
properties which we are not ready for yet, such proj>erties as sugar and 
quartz have in disturbing the luminiferous vibrations. 8up]>ose we have 
shells two and three also connected by a sufficient number of zig-zag 
springs, and so on ; and let there l>e a solid nucleus in the centre with 
spring connections between it and the shell outside of it. If there is only 
one of these interior shells, you will have one definite ])eriod of vibration. 
8u[)iK)se you take away everything except that one interior shell ; disjilace 
that shell and let it vibrate. The [)eriod of its vibration is |)erfe(aly deli- 
nite. If vou have an immense number of such shells with movable mole- 
cules inside of them, distrilmted through some [>ortion of the lutniniferouM 
ether, you will put it into a con<lition in which the velwity of ])ropagation 
of the wave will be different from what it is in the homogeneous luminif- 
erous ether. You have what is called for, viz. a definite i)eriod ; and the 
relation between the period of vibration in the light considered and the 
period of the free vibration of the shell will be fundamental in respect to 
the attempt of a mechanism of that kind to represent the phenomena of 
dispersion. 

"If you take away everything except the one shell, you will have almost 
exactly, I think, the view of Helmholtz's paj>er — a crude model as it were 
of what Helmholtz makes his pa[)er on anomalous disjHirHion. Helmholtz, 
besides that, 8upf>ose« a certain degree or coefficient of viscous resistamx 
against the vibration of the inner shell, relatively to the outer one. Helm- 
holtz does not reduce it to a gross mechanical form like this, but merely 
assumes particles connected with the luminifcrous ether and aasumes a 
visoous motion to operate against the motion of the partidcs." 



In the Uvture« the action of such a moUnnile when subjtvttnl to forcwl 
vibrations was illustrattHl by a model of ingenious (Xtnstruction, which 
among the im»ven»nt piswed by the name of the " wlggler.** A stwl wire 
was hung vertiimlly, and five or six lathes 2 fwt hmg and 2 incluM wld* 
were attacluni in a horixontal |Hwition to the wirt\ iNich one having thnw 
pins fixtnl in it for this pnriHVK*. Thi'm* latht^s wer\« huidiHl at their ends, 
the weight on each lathe Inking lew than that on the one aUtve it, Tho 
lowest lathe was attachinl to a |Hnululum arrangement which imprtwiKHi 
forceti vibrations u|H)n the system, the |HTitHl Unng atUustable. The thiH>ry 
of such a svstem is the s;ime as that of the moltvule dt»scrilHHl aU>ve. 

But in working out the thtH>ry a third ty(H« of vibnitor was used, the 
identical one which vibrates in the Uvture nnmi at (flaHgt>w. This is a 
series of weights attached to each other by vertii*al springM which t^n l»e 
stretched. The highest is the heaviest, and the others are arrangini in the 
order of weight. 

Calling i^the lathe with fonnnl vibrations (iH>rres|Hmding to the external 
massless shell acted on by the ether) and f its dlsplaiHMuent, mi, tMt> ^\ 
are the sut»ce«ive mawes, /|, j*t, itc, art* their disphuHMuents 

"• = -r.' 
and nteasures the relative displatx'ment of ni| and tnt. fi, c%, <%o., are the 
constants of sucirssive spring nmnwtions. fi (/» — Xt) is the fonw of 
restitution in virtue of the spring (.nmnection l>etWiHni Xi and /•• ^ ih the 
period of fonwi vibration. 
We thus arrive at the eiiuation 

"^j. = — -^ . -pi^^'^ + mi+ix»i4.i + . . . + mjXj*)^ 

and since the right hand memlM^r is t^Mi'ntially negative, it foUows that all 
the UH diminish with increase of |H»riod. The (Titical (*aHeH (Mvur when 
the ])eriod of forced vibration agroc^N with the natunil peri<Ml of any of the 
sliells or lathes. When the forcxMl vibration is very rapicl, all sucH'eiMive 
masses move in op]X)sitc dircH^tions. When the fortHnl pOri^Nl is slower, ii| 
l>ecomes zero, and 7\ is infinite — i.e., the vibraticm of the lowest mass i» 
infinite in comparison with the for(H^«d vibrator, and so with the other vibra- 
tors. When the foninl jKTiod is slower, ii| b(H*omes negative, i.r., the lowest 
mass begins to vibrate in the same dir(H*tioii as the fonnti vibrator. Hucctw- 
sive critical cases occur as the fonn^l peritMl reaches the natural ]HTlodM of 
successive vibrators. At the criti(*al ]M*ri<Ml for any one vibrator, all those 
below it are vibrating in one <lirocti(m, while the critical one a^d those 
above it are executing very large vibrations in o]i|M)Hite directionii suucee* 
sively. 

These critical i)eri(Mls are a<lmirably adapted for explaining alworption 
and also anomalous dis|)ersi(m. In highly almorbing meilia which cut off 
a band of light from the sjiectrum, the n>fractiv(* index for colors neighlMir- 
ing to the liand is remarkable; thus light of greater wave-length than the 
band is refra(!te<l more, and light of kws wave-length than the band b 
refnu'tMl li>ss than in normal sulMtan<'CS. I»nl Itaylelgh (^>nsi<l«fred this to 
Ix! due to the nuitual influence of the vibrating molecule an<l ether. If the 
I)oint of sup|M)rt of a |N'ndulum is vibrated in a dillerent f>eriod, the {ntIoiI 
of the pemlulum is changHl. liommel wH^ms to have laien the first to 
make dispcrsicm (h*pend uiwm asMH'iatiMl matter. 

The influen<'e of a large numl>er of the spring and shell moltH'ulcH dls- 
tributtnl through the ether upon the vel<H'ity of light in that medhiui is 
examined and shown to de|H*nd U|)on the wave-length or ]N*rlod. Finally 
at p. lOH we obtain the following fornnila : 

p and / niiiiuurHthi* drimltx and rlyldltjr. 

Knr rgjr of Ul »h*n m | 
^i " Kntirgj of tha wholfl ' '*" ' " *< 



«i -I tb« lib critical period.* 



i.. 



*Tbe critical p«rloda denoted by M^ art th« rooti of -^ « or «i «• 0. VlbnUlons of 

'I 
tbfl molecule in thoM jtorUtd* can Arldently coinniunlcate no m'rti/in to tba aurrouodiiif 

etbcr, for | > f«^r fliiit« valuw of /i. On Ibo contrary, If | baa an actual valua ia OM 

of tbi'M* |«4*rlodM / tuuHt lui liiAfilti:. In otbfr wordN, lb« on«rgjr of imMlona of ibsatlisr 

In tbcM) porl'Kls If Inrtnll4sljr rapidly abar^rbcl into tb<i niol«eule. An aiaaipla bmo- 

tioned by Sir Wru. ThomatfU la to ribrata a wat/'b In tb« period of lt« balr aprlav; tiM 

balancf) wboel will nrxMi vibratn ooomi'/utly and break, blr Wm. TUt/mtttn aald <m tbli 

point before bo lutniduocd tbo foalbnuiatUral aualyula of tb« aul^oct (p, ZT)i **l( fifn 

want to hurry up a particle (or,a tving, for easmplej yoo abova It at the sad ef oat 
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4. Prose Composition. 

Gasc'B Prose Composition, first half-year ; Original Essays, second half- 
year. Weekly. 

6. Lectures on Classical French Literature, first half-year, on 
Early French Literature, second half-year. 
Weekly. Dr. Todd. 

IL Special Courses in Italian and Spanish. 

1. Italian. Dr. Todd. 

(a) LUerarv Course. Massimo d* Azeglio ; Nkold c?e' Lapi ; Alfieri : FU- 
ippo; Goldoni: GC Innamoraii; Dante: Inferno. Weekly. 

(6) Iiuitorical Course. Machiavelli: II Principe; Sonzogno's Sloria della 

leiteratura italiana. Weekly. 
(c) Grammar and Composition. Weekly. 

2. Spanish. Dr. Todd. 

Selections from " Fernan Caballero," Jos^ Selgas, Lafuente, Javier de 
Burgos, Juan Valera, Emilio Oastelar. Knapp : Spanish Grammar and 
Headings, first half-year. Calderon: El Mdgico Prodigioso ; Cervantes: 
Don Quijote; El Poema del Gid, second half-year . Twice weekly. 

IIL Advanced Courses in Romance Philology. 

The work in Eomance Philology for properly qualified students extends 
through three years. It is intended primarily for Graduate Students and 
is specially adapted to the training of teachers and specialists. Students 
who enter for the later years of the course must show that they are acquaint- 
ed with the subjects previously studied, and those who begin the course 
must show that they are familiar with Latin, Modern French and German. 

Mr. Elliott will give the following courses : 

1. With first year graduate students. 

First Half- Year : (a) The reading of Old and Middle French, 
Old Proven9al, Italian, Spanish and Portuguese texts. 

For the French, Bartsch's Chrestomalhie de Vancien Frangais and Dar- 
mesteter et Hatzfeld's Morceaux C hoists will be used, for Old Proven- 
9al, Bartsch's Chrestomalhie Pro^'cngale. Weekly. 

(b) Lectures on Modern French Phonology. 
Weekly. 

Second Half- Year : The continuation of Old French and Pro- 
ven9al with the addition of 

(c) Introduction to Old French Philology. 
Aucassin el Nicoltte (Suchier's edition). Weekly. 

(d) Wallachian. 
Weekly. 

2. With second year graduate students. 

(a) Old French Seminary (two hours); Lectures on Compara- 
tive Romance Morphology and Langue d'Oil Dialects 
(original texts and practical exercises). 

Weekly, through the year. 

(b) The History of Romance Studies in Europe. 

Weekly f first half-year. 

3. With third year graduate students. 

The Seminary work will centre here in the Vie de Sahit Alexi^^ 
from which the student will pass to a study, for two hours week- 
ly during the year, of the early Franco-Norman Dialect in its 
relations to the Anglo-Norman and to the Ile-de-France species. 

First Half-Year : The Italian and Spanish Dialects and Old 
French Syntax. 

An important feature of the former of these courses, will be the read- 
ing of original texts and the tracing of their phonetic and morpho- 
logical relations to the Classic and Low Latin and to the leading 
literary types of to-day. For the Syntax, Old French is made the 
basis of work simply to have a convenient point of departure with 
which students have become more or less familiar in the first two 
years of their university training. Constant comparison is kept up 
from the bc;:?inning of the course with Latin word-relation and that 
of the earlier stages of the other leading Komanee Languages. 
Weeldy. 



Second Half- Year : Romance Palaeography and Low Latin. 

The first course here will be ciirried out with fac-sirailes of French, 
Italian and Spanish MSS. ; the second will also consist in the read- 
ing of text^ as given in Paul Meyer's Rt'cneild' ancient textes bos latins^ 
a critical examination of a part of the Probi appendix, as published 
in the same work, and of the Reichenau Glosses, as given m Forster 

and Koschwitz' AUfranzosisches Ubungsbuch. Weekly. 



WORK OF THE PAST YEAR, 1884-85. 



Greek. 

Under the direction of Professor Gildersleeve the advanced 
students of Greek have been organized into a Greek Seminary. 
According to the plan of the seminary, the work of each year is 
concentrated on some leading author or some special department 
of literature. During the past year the work has been in the 
Attic Orators. 

In the seminary proper, which met twice a week during the academic 
year, the orators chiefly studied were Antiphon, Andokides, Lysias, Isaios, 
and Demosthenes. Especial attention was paid to the development of 
language and style and to the antique canons of aesthetic criticism. The 
members were required to furnish in turn exegetical and critical commenta- 
ries on select portions of the orators, to make analyses of speeches and 
abstracts of rhetorical treatises. 

Of the investigations carried on may be noted: The phraseology and 
syntax of the fifth oration of Antiphon, the style of Andokides' third as 
compared with the first and second orations, Thrasymachos of Kalchedon, 
comparative study of the Trapezitikos and Aiginetikos of Isokrates, syno- 
nyms in the orators, the use of the participle in Greek lyric poetry, on the 
language of the oracles especially in Herodotos, special studies in the 
vocabulary of Dionysios. 

The work of the seminary was supplemented by the study, 
with critical exercises, under the guidance of the Director, of the 
rhetorical works of Dionysios of Halikaruassos, and by a course 
of lectures on the History of Greek Oratory. 

Besides the seminary course proper. Professor Gildersleeve 
delivered twenty-three lectures on Greek Syntax, conducted 
twenty-two exercises in translating at dictation from Greek into 
English and English into Greek, and gave a course of twenty 
lectures on Lyric Poetry. He also conducted a series of sixteen 
conferences in Greek Grammar for undergraduates. 

Mr. Harris conducted class courses in New Testament Greek 
(three times weekly, first half-year, and five times weekly, second 
half-year), and in Sub-Apostolic Literature (three times weekly 
through the year) ; and gave a course of eight public lectures on 
the Perpetuation of Ancient Manuscripts. 

Classes were conducted by Dr. Emerson in Classical Archae- 
ology (weekly .through the year), in the Attic Judicial System 
(weekly, second half-year), and in the History of Ancient Art 
(twice weekly, second half-year). 

Additional courses were conducted by : 

Professor C. D. Morris, in 

Plato, Gorgias,four times weekly, first half-year. 

Aeschylus, Persae; Euripides, Iphigenia in IkwiSf three times weeHy, 

second half-year. 
Reading at sight. 

Dr. Spieker, in 
Isocrates, i, i v ; Xenophon, HierOf four times weekly, first kaff-ywar. 
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Homer, Biad^ xvi-xvii ; Euripides, Hercules Furens, Jour times iceeklyy 
second half-year. 
Clashes in Greek Prose Composition were also conducted by each of the 
instructors in connection with the courses above named. 

Students have privately read for examination the following 
books : 

Herodotus, Merry's Sdeciions, (6). 
Homer, Odyssey, xxi-xxiv, (6). 
Xenophon, OecOTwniiaiSy (7). 
Plutarch, ThemistodeSf Cicero, (6). 

Latin. 

The Latin Seminarv, under the direction of Dr. Warren, held 
two sessions a week througliout the year, the authors forming the 
centre of work being the Roman Satirists, especially Horace and 
Juvenal. 

Some of the Fragments of Lucilius were read and discussed, select Satires 
of Horace and Juvenal were interpreted by the membei-s of the Seminary, 
in turn, and papers were read by tliem emlxxlying the results of special 
studies. Among the subjects thus treated were Juvenal's use of the gerund 
and gerundive ; words borrowed from the Greek used by Horace and Juve- 
nal; the use of the conjunction cum in Juvenal ; the conditional sentence in 
Juvenal; the sermo familiaris as seen in Lucilius, Horace, Persius, Juvenal, 
and Petronius; the use of certain suffixes in Plautus, Terence, Lucilius, 
Horace, Persius, and Juvenal ; the future active j)articiple in Juvenal ; the 
position of adjectives with respect to their substantives in Horace; the 
so-called Sulpiciae Satira ; the use of the j)reiK>sition de in Juvenal ; the 
differences existing between the Satires and other works of Horace; some 
peculiarities of the Horatian Hexameter based upon statistics collected by 
members of the Seminary. 

In connection with the Seminary work^ Dr. Warren gave a 
course of weekly lectures during the first half of the year on the 
Roman Satirists. In the latter half of the year Dr. AVarren 
conducted a weekly course of Practical Exercises in Latin. 

Additional courses have been conducted during the year by : 

Dr. AVarren, in 
Plautus, Mostdlaria, and Terence, Andria, three times weekly, first half- 
year. 
Tacitus, Ayricola, Germania, Annals, I, three times weekly, second half-year, 
Eeading at sight, weekly, throughout the year. 

Professor C. D. Morris, in 
Cicero, de Oratore i, Tusculan Disputations I, three times weekly, first half- 
year. 
Catullus and Martial, Select Poems, three times weekly, second half-year. 
Beading at sight, weekly, througliout the year. 

Dr. Spieker, in 
Livy, II, III, four times weekly, first half-year. 
Horace, Select Odes, Satires, and Epistles, four times weekly, second half-year. 

Classes in Latin Prose Composition, meeting weekly, were also conducted 
bv each of the instructors in connection with the courses above named. 

Students have privately read for examination the following 
books : 

Csesar, Bellum Civile, (9). 

Cicero, de SaiKctute, (1) ; dcAmicitia, (9) ; Tusculan Disputations, il, (2) ; 

Orator, (2). 
Horace, Epodes, Carmen Saccular e, (12). 
Livy, V, VI, (1). V 

Ovid, Fasti, i, ii, (12) ; Selections, (1). 
Plautus, Captivi, (3). 
Pliny, Select LeUers, (2). 
Tacitus, Agricola, Germania, (I); Histories, i, (1); Annals, ni, IV, (6), 

IV, V, (1). 
Terence, Phormio, (3). 



Shemitic Languages. 

The work of the past year was essentially a continuation of the 
courses begun during the session 1883-84. For beginners the 
only course given was in elementary Hebrew. The course in the 
elements of Biblical Aramaean presupposed a thorough knowledge 
of Hebrew. The Shemitic studies again centred in the Old Testa- 
ment on which at first five, and later four, lectures a week were 
given. 

In the Hebrew course for beginners the essential elements of the grammar 
were acquired (after Gesenius-Kautzsch^s Hebrew Grammar, translated by 
E. C. Mitchell) and then the reading of the Pentateuch was entered upon. 

In the Hebrew Exa'cises about forty chapters from the historical books of 
the Old Testament were read at sight: Exodus, 16; Genesis, 11 and 12; 
Jonah, 1 and 3 ; Job, 1 and 2 ; Exodus, 3 and 4 ; Judges, 19 and 20 ; 2 
Samuel, 11 ; Numbers, 22; Judges, 11; 1 Kings, 17; Exodus, 31 and 32; 
2 Kings, 19-21; Deuteronomy, 34, and Joshua, 1-2; Nehemiah, 1 and 2; 
Jeremiah, 37 and 38; 1 Samuel, 13; 1 Kings, 12 and 13; 1 Chronicles, 10, 
and 1 Samuel, 31, and 2 Samuel, 1 ; 2 Samuel, 12; Judges, 6; Kuth, 1 and 
2 ; 1 Kings, 1 and 2 ; Nehemiah, 8 and 9. 

In the Critical Interpretation of Selected Psalms, Psalms 23 and 1, and 
especially the fifteen post -exilic so-called Songs of degrees (Ps., 120-134) 
Hebrew ShirS hamma*al6th, i. e., the Songs of the Return (from exile) were 
thoroughly explained and critically analyzed, with special attention to 
textual criticism, date of authorshi]), and constant comparison with the 
ancient versions of the Psalter. 

In the conrse in the Elements of Biblical Aramaean the'forms were studied 
after the paradigm-tables in Baer and Dclitzsch's edition of Lif^ri Danielis, 
Ezrae et Nehemiae (Leipzig, 1882) and the first chapters of the book of Daniel 
read. This course was especially intended as a preparation for the study 
of Syriac. 

In Arabic there was read the anecdote of a man of Baghddd and his 
slave girl from the Kildb tazyin d-aswdq ( Kosegarten*s Chrestomaihia Arabica, 
p. 22 ; Petermann, Breins linguae Arabica£ grammatica, p. 33 ; cf. Lane, The 
Thousand and One Nights, Vol. Ill, p. 524), and then extracts from the 
Travels of Ibn Bat Utah in the first volume of the Beyrut Arabic Chres- 
tomatby Majdni el-adab (Beyrut, 1883, Imprimerie Catholique) : No. 302, 
The sheikh Abdallah and the elephants; No. 309, The wagons in the 
Crimean [Qifjaq) Steppes; No. 313, Ibn BatAtah's journey to the city of 
Bolgary ; No. 344, Ermine and Sable ; No. 320, Meteorites, and finally No. 
314, Ibn BatAtah's journey to China and his suffering in captivity. In 
addition the class met two hours weekly to read easy Arabic texts at sight, 
under the guidance of Dr. A. L. Frotliingham, Fellow in Shemitic Lan- 
guages ; selections from the Chronicles of Abulfaraj, Fables, Anecdotes, etc., 
were read. 

In Ethiopic the whole book of Baruch in Dillmann's Chrestomathia 
Aethiopica was explained. This was i)receded by a series of lectures on the 
grammar of the Geez language. 

In Assyrian a course of lectures was first given on Comparative Assyrian 
Grammar, after which the cuneiform account of tlie campaign against the 
Arabians in the Annals of King Sardanapalus (B. C. 668-626) was studied. 
This was read and explained from beginning to end (VR. 7, 82-10, 5). 

In Sumero- Akkadian the Syllabaries and Vocabularies in the first part of 
Haupt's KeUschrifttcxte were finished, besides the Akkadian Incantation No. 9 
and the Sumerian Penitential Psalms No. 14 in Haupt's Texts, and finally 
the Sumero-Akkadian Family Laws (VR., 21). 

All the courses were one hour a week through the year with the excep- 
tion of Elementary Hebrew, Ethiopic, and Assyrian, to which in turn two 
hours a week were devoted. 

Sanskrit and Comparative Grammar of the Cognate 

Languages. 

During the session the following courses were conducted by 
Dr. Bloomfield : 

1. Elementary Sanskrit. The most essential elements of the grammar of 
the classical language were acquired in as short a time as possible, and then 
the students were brought face to face with the languagei learning its siruo- 
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tare and laws, not in the abstract, but in its living bodj. This course served 
especially, as was found by practical experience, to furnish the students with 
a knowledge of grammatical analysis, clearer and more exact than that 
which they bring with them from other philological pursuits. This is due 
partly to the unrivalled transparence of the structure of the language, and 
partly to the tradition which has kept alive a close bond between Sanskrit 
and Comparative and Historical Grammar. Five books of the Nala and 
about a dozen selections from the llitopade^ (both in Lanman's Reader), 
were read and thoroughly analyzed. 

2. A second class in Sanskrit was conducted through a rapid course of 
reading in the HUopadega and Kathdsariisdgara. 

3. The advanced class in Vedic Sanskrit began with a short course in the 
BrdhmaruiSf restricting themselves to the characteristic selections in Lan- 
man's Header, which were thoroughly analyzed. The bulk of the year was 
devoted to an introduction into the «ufra-literature, and the relation of the 
mUras to the hymns of the samhitds. Selections from Agtxddyana* s grhya- 
siUraSy including the hymns cited in them, were read, and their bearing 
upon Indian life and liteniture in general was discussed. A series of selec- 
tions from the law book of Manu closed the work of the year. 

4. A course in the general principles of Comparative Philology was carried 
on throughout the year. It was introduced by twelve lectures on the lead- 
ing questions of Indo-European Comparative Grammar (phonetic law and 
analogy, agglutination^ the questions attaching themselves to the relationships of 
languages, etc.). During the remainder of the year Professor Wliitney's 
" Language and the Study of Language " was made the basis of instruction, 
but this was constantly supplemented by lectures, which aimed to advance 
the subjects treated in the book up to the present day. 

5. A course in Comparative Grammar of Greek. This was devoted espe- 
cially to a detailed exposition of the latest theories On Indo-European 
vocalism, and to a practical application of them to the body of the Greek 
language. Incidentally other important chapters of Greek Grammar, espe- 
cially the guttural series of consonants, and questions on accentuation, were 
treated. The most important phenomena in the vocalism of the principal 
related languages, Latin, Gothic, and Sanskrit, were also presented. 

German. 

Dr. Wood conducted the following advanced courses : 

Gothic. Twice weekly, first half-year. The selections from Ulfilas in 
Braune's grammar were read and explained. A historical and critical 
introduction to the study was given, together with four lectures on 
the history of the Gothic declensions, and four on Gothic syntax. 

Old High German. Weekly, first half-year, twice weekly, second half- 
year. The following parts of Braune's Reader were read : Nos. 4, 5, 
9, 16 (Tatian), 17 (The Strassburg Oaths), 28 (Hildebrandslied), 29, 
30 (Muspilli), 31, 33, 34, 35, 30, 39, 40, 41, and part of 32 (Otfrid). 
Seven lectures were given on the High German Mutation of Con- 
sonants. 

Middle High German. Weekly, through the year. Paul's Grammar 
(second edition) was usetl. Selections (about half) from Walter von 
der Vogelweide (Wilmann's second edition), and one third of Uart- 
mann's Iwein (ed. Benecke-Lachmann) were read. Four lectures 
were given on Middle High German Metre. 

German Comparative Grammar. (Lectures). Weekly, second half year. 

The undergraduate classes were conducted by Dr. Wood and 
Mr. Hempl, as follows : 

Major Course: 
German Literature. Lectures. Weekly. Db. Wood. 
Goethe : Hermann and Dorothea ; Faust I. Twice weekly. Mb. Hempl. 
Selected Headings. Masius : Lesebuch III. Weekly. Dr. Wood. 
Prose Ck)mix)sition. Weekly. Dr. Wood. 
Exercises in (ierman Style. Monthly. Dr. Wood. 

Minor Course: 
Leasing : Minna von Barnhelm ; Prosa. Goethe: Pro«a. {Tuv Sections). 

Thvice weekly. M u. 1 1 km pl. 
Selected Readings. Oltro^ge; Lesebuch II. {Two sections). Twice 

weekly. Dr. Wood and Mr. ILemfl. 



Prose Composition. Weekly. Mr. Hempl. 
Oral Practice. Weekly. Dr. W^ood. 

A class in German conversation was conducted by Dr. Gerber daily, 
through the year. 

Supplementary Classes: 
First Section: Brandt's Grammar, Deutsch's Reader. Schiller: Lied 

von der Glocke (ed. Otis). Three times weekly. Mr. Hsmpl. 
Second Section: Otis: Elementary German, hudwig : ScIUoss Heimburg, 

Five times fortnightly. Mr. Hempl. 

English. 

Advanced courses were conducted as follows : 
Anglo-Saxon : B^wulf. Weekly. Dr. Wood. Seven lectures on Ger- 
manic Mythology were given with this course. 
Anglo-Saxon Grammar. Lectures. Twice weekly, during March, AprH, 
and May. Dr. J. W^. Bright. 

Additional classes, including the first and second year's courses 
for undergraduates were conducted as follows : 

The minor (first year's) course was directed by Dr. Browne. The first 
half-year of this course was devoted to the Elizabethan writers. The 
work included a study of the period and its influences, the prose- 
writers, lyrists, and allegorical writers, and the rise and development 
of the drama. Shakespeare's Julius Ocesar (Clark and W^right's edi- 
tion) was carefully studied as class-work. The later Elizabethan 
drama was illustrated by Webster's Duchess of MaJify, and Fletcher's 
Ruh a Wife. Abbott's Shakespearian Grammar was recommended for 
reference. The second half-year was employed in the study of four- 
teenth century literature. Texts studied in class were Chaucer, Nonne 
Prestes Tale (ed. Morris) and Langland, Piers the Plowman, Passus 
1-3, 5-6 (Skeat's edition), and the period was further illustrated from 
WVclif, the pseudo-Chaucer, and Pierce the Ploughman^s Crede. 

The major (second year's) course included instruction in Anglo-Saxon 
with Mr. C. B. Wright, twice weekly, through the year; Sievers* 
Grammatik, Sweet's Reader, and Cynewulf 's Elene (ed. Zupitza) were 
use<l as text -books. Mr. A. E. Egge also conducted a cla.s8 in Early 
English, twice weekly, through the year ; Skeat's Tale of Gamelyn, 
and Morris's Specimens of Ecrly English, Part I, were read. 

The work in English done in the P. H. E. course (required of all un- 
dergraduates) was conducted by Dr. Browne and was directed with 
the view of giving the matriculates a sound general conception of the 
whole body of English literature from the earliest times down to the 
present century. No manual was used, the students being brought into 
contact with the original texts, except in the case of writers earlier 
than the fourteenth century, where the examples selected for illus- 
tration were modernized by the instructor. The class read aloud, 
under the instructor's guidance, Chaucer's Prologue and Knighles 
Tale (Morris's edition), and Sliakespeare's Hamlet. The ground 
covered by the course extended from Biowulf to Burke. 

Courses of public lectures were given on : 
English Poetry and on the Poet Gray, by Mr. Edmund Gosse. (8). 
Shakespeare, by Professor Hiram Corson. (20). 
Phonetics, by Mr. A. Melville Bell. (7). 
Sliakespeare Bibliography, etc., by Mr. Justin Winsor. (2). 
Shakespeare (Readings), by Mr. D. C. Bell. (2). 
A Shakespeare Circle was formed under the general guidance of Dr. 
Browne and Dr. W^ood, and held several conferences through the session. 

Romance Languages. 

■ 

Advanced courses were conducted as follows : 

The Romance Seminary, under the direction of Mr. Elliott. Two haurt 
a week through the year. 

The work was concentrated on three of the earliest Old French 
Monuments, namely, the CantUhie de Sainte EtUalie, Fragment de 
Valenciennes and part of the Passion du Chrixt. The examination of 
these texts was on MS. fac-similes and bore upon both matter and 
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form. Their mixed dialect character, their phonological and mor- 
phological relations to the Classic and Lowf Latin, to the oldest 
products of the other Romance Languages, to the later Old French 
Documents and to the Modem French Language, formed the bulk 
of material with which the Seminary was occupied. In connection 
with the Eulalia Hymn, considerable time was spent in a study of 
the Latiil Se(|uentia of the Middle Ages and of their relation to the 
literary forms that preceded and followed them. This course was 
followed by the most advanced students only. In addition to it a 
Seminary meeting was held once a week in which all special students 
of this department took part. The subjects here discussed were of a 
more general nature, and such as might fitly claim the attention of 
first year men, who thus had the benefit of direct and active associa- 
tion with their more experienced co-workers in the field. 

Introduction to OUl French Philology. Aucassin et Nicol^te was criti- 
cally studied with special reference to its phonology and morphology 
as compared with the Classic Latin, on the one hand, and with the 
Modern French, on the other. The leading characteristic forms of 
the dialect here represented were constantly contrasted with cor- 
responding ones in the lle-de-France species. Weekly through the year. 

"VVallachian : — The whole of Cionca's Praciische Grammatik der ruinan- 
ischen Sprache was worked through and short poetical extracts read 
from Alexandri, Alesandrescu, Muresianu and Sionu. Weekly^ 
second half-year. 

Lectures : — (a) On the Langue d'Oil Dialecta. The object of this course 
was to give the leading characteristics of the chief dialect groups 
that constitute the North French. The system followed in carrying 
out this idea was, fii-st, to put before the student, in short lectures, 
the distinguishing traits of each dialect, and, then, to follow these 
with selections of texts which were translated and their dialect pecu- 
liarities pointed out by the student himself. 

(6) The History of Romance Studies in Europe. The history of the 
various theories with reference to the origin and growth of the 
Romance Languages was succinctly given, the productions of indi- 
vidual scholars that have worked in the field were characterized, 
and the chief works, monographs, and articles of those now engaged 
in Romance studies were noted, and critical remarks made on their 
general bearing and worth for the subjects which they treat. This 
course was intended to put the student abreast of the present scien- 
tific production in this field. Weekly. 

(c) Comparative Romance Phonology. Here an attempt was made to 
group together the general laws bearing upon the same subject in 
Romance Phonetics, to note the action of like tendencies to law in 
diflerent members of the group and to classify the more imi)ortant 
differences of phonetic development according to their genetic rela- 
tions. Weekly. 

(d) Modem French Phonetics. This course, together with the Intro- 
duction to Old French Philology, as given above, was intended for 
first year studentJj who wished to become specialists in the Romance 
Languages. The student was held here to modern forms exclusively 
and taught to make use of scientific methods. Weekly. 

(e) The History of the Past Participle in French. Three Lectures. 
These lectures were given to call the special attention of first year 
students to mollifications in the treatment of this important gram- 
mar category, as projiosed by certain modern grammarians. 

The undergraduate courses were as follows : 

Tlie students of the French Major Course have read with Dr. Todd : — In 
Bartsch'sChrcstomathie, the selections from Les plus anciens monuineiitSj 
Si. Alexis, Amis et Amilcs, Bcstiaire dc Philippe de I'haiin, Mysthe d' Adam, 
Tristran, Roman de Bou, Contes del Graal, Sermon de Saint Bernard^ 
Roman de R-aiart, Roman de la Rose, Villehardouinj Froi^artj Philippe 
de ComineSy Pcrc^'forest ; and the whole of the Oxford text of the Cha^ison 
de Roland. 

Dr. Todd has also given, in this course, seven lectures on the French 
Literature of the Middle Ages. 

The students of the French Minor Course have read with Dr. Todd : — 
Le Voyage aulour de ma Chambre by Xavier de Maistre, Lea Jumeauz 



de rHdtel Comeille hy Edmond About, Les Misaventures d*un Ecdier by 
TopHcr, Le Barbicr de Seville and the Lettre critique sur le Barbier de 
Seville by Bcaumarchais, and Uci-nani by Victor Hugo. Twenty-minute 
talks on French Literature upon the basis of Saintsbury's Primer have 
been given in connection with the above readings ; — With Mr. Bowen 
they have read 110 pp. of Montesquieu, Grandeur et Decadence des 
Romains, 75 j)p. qf Masson, French Classics, Vol. VIL, (Memoirs of 17th 
Century) ; 100 pp. of Milne-Edwards, Precis d'Hisloire Naturelle, and in 
connection with this, studied 150 pp. of Breymann's French Grammar; — 
With Mr. Fontaine they have studied and prepared written exercises 
on the whole of Part I. and fifty thbmes of Part H. in Chardenal's Exer- 
cises for Advanced Pupils. 

Mr. Fontaine has met the students of the Minor Course five times weekly 
for French conversation with systematic instruction and drill in pronuncia- 
tion. 

Dr. Todd has conducted special courses in Italian, Spanish, Catalan, Old 
Provencal, Modern Proven9al, and Portuguese : — The class in Italian 
have read the following authors. Goldoni: GV Injiamorati; Manzoni: 
I Promessi Sposi (one hundred pages) ; Machiavelli: Istarie Florentine 
(second book) ; selections from Leopardi ; and a short Storia della Let- 
teratura Italiana. Exercises in grammar have been given twice weekly 
in connection with the above. 

The class in Spanish have read the following: Knapp's Spanish Readings 
(one hundred and fifty pages) ; El Bardmetro (comedia) ; Don Quijote 
(ten chapters) ; and I'JOO verses of the Poema del Cid (XII Century). 
Exercises in grammar have been given twice weekly. 

In Catalan the Cronaca of Ramon Muntaner, Chapters vi. to xxvn. (Car- 
dona's Deir Aiitica Letteralura Caialana), was read. 

In Old Provenyal were read the Po^me sur Bo^ ; selections from Girart 
de Rossilho, from the poetry of Marcabrun, Bernart de Ventadorn, and 
Peire d'Alvernhe ; and all the prose of Bartsch's Chrestomathie. In 
Modern Provenyal, three cantos of Mistral's Mirhio were critically 
studied. 

The class in Portuguese have read three cantos of Camoens' Lusiads, and 
numerous selections from Braga's Antologia Portugueza, covering the 
most ancient period of the language. 

Ten public lectures on Romance Literature were given in Hopkins 
Hall. Three of these by Dr. II. A. Todd, on Contemporary Spanish 
Literature, embraced : I, Contemporary Poetry in Spain ; II, The 
Modern Spanish Novel ; III, The Orators and Drama of Modem 
Spain. Seven lectures, by Associate Professor Elliott, on CamoenSf 
covered: I, II, Sketch of Portuguese History to the Death of 
Camoens; III, Life of Camoens; IV^, Minor Works of Camoens; 
V, VI, The Lusiads; VII, Camoens at Home and Abroad in the 
Nineteenth C<jntury. 

Two jmblic courses on French Literature, including twenty-five lectures 
and readings (in French) were given by M. Rabillon. 



The Johns Hopkins Philological Association has met 
monthly as heretofore. Papers have been read daring the session 
by: 

C. Adler. — On the Etymology of Elixir; Note on the Catalogue 
of the Books of the Bible in the MS. of the " Teaching of the Twelve 
Apostles.'* 

W. M. Arnolt. — On some Oracles in Herodotus. 

M. Bloomfield.— Two Etymological Notes; the probable Sanskrit 
Equivalent of the Greek particle &p, pa; on a New Group of Vedic Words, 
belonging to the root pra^. 

J. M. Brigut,— Some account of King Alfred's Anglo-Saxon Version of ' 
the De Consolatione Philosophiae of Boethius. 

A. M. Elliott. — On a Philological Expedition to Canada. 

A. Emkrson. — On Petrarca's Relations to the Universities of his time. 

A. L. Frotiiinguam. — On the Meaning of Baalim and Aslitaroth in the 
Old Testament. 

W. E. Gates.— Some Notes on the Elene and Cynewnlf. 
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"This is the exprewfion for the f^jiiare of the rc'fractive index, at: it b 
afiected by the frniwrm.^ of niokt-'ukfi arrantred in that way. It i^ Xf'ft late 
to go into thi^ for interpretation ja^t now, hut I will tell you that if you 
take r cf>nNiderably ]e««i than n^ and xiirv much greater than *>t}*J'^ will ^al 
a formula with enouf^h dit«{MjKable i^oni^tantii to re|in>ent the index of 
refraction by an empirical formula, aA it were, which from what we know, 
and from what Sellmeier and Ketteler have shown, we c:an aitrept a« ample 
for repreMrnting the refraction index of m(jf>t tran<«iiarent f<u}«stance>. We 
have the meaiM of extending itit ix>wen an^l introducing the eflectK of thocie 
other terms, bo that we have a formula which is more than buflicient to give 
m a mathematicral exprewion of the r«.*frangibiUty in the caM: of any traas- 
parent body whotse refrangibility im n-liable.'' 

In fact the aUjve formula is ec^uivalent to the well-kiKJwn formula of 
Cuicby and others, viz. : 

ft = f/o(A H- --, -h - -^ -h . . .) 

when we are not dealing with critical caiies. Examining the formula 

for rj-or fi\ we see that as r approaches ir,, ^' becomes infmite, and for r a 

little greater than <r|, /i' is negative, which i^ imiKw^ible, and we can have 
BO amgnable velocity for Mich a period — i.e. there is aljK»rption for all 
▼aloes of r ^ IT,, which make /<' negative. Moreover, owing w the exi^t- 
cnoe of a critical period, ',, the refractive index Is abnormally increa8ed for 
Taloes of r which are just less than jti, and it is abnormally dimini>hed 
just when fj.* becomes positive. This means that the refrangibility of rays 
in a highly absorbent medium, in the neighljorhood of the Ixind of alx^rp- 
tion, is anomalous in the dire<.'tion indicated by Kundt in his researches on 
aoomaloos dispersion. Here is what we find at p. 150 on critical values 
of r and the manner crf alAoqHion : — 

** We shall try to see something more of the efiect of light propagated 
throiii^ a raediom of a perirjd exactly equal /r|. I believe each secjuence 
of TibntioDS will throw in a little energy which will spread out among the 
diflereot poMble motions of the molecule. The combination of the 
■aqnenoea, forming what we call ccmtinuous light, is not a continuous phe- 
nomenon at alL I believe that the first eflect when light Ijegins will be : 
each sequence of waves of the exact peri'xi throws in some energy- into the 
molecule. That goes on until, srimewhere or other, the molecule gets 
nneasy. It takes in an enormous amount of energy before it Ijegins to get 
particularly uneasy. It then moves alMut, and Ijegins to collide with its 
neighbors, i^erliaps, and will therefore give you heat in the gas, if it \>t a 
gaseous molecule. It goes on colliding with the other mole^'ules, and in 
that way imparting iti* energy Uj them. The energy will \te himply carried 
away, fiy c^rjnvection if you pleaMC, or a part of it fierhajis. Each molecule 
•et to vilirating in that way becomes a sr>urce of light, and so we may 
explain the radiation of heat fn^m the molecule after it has l>een got into 
the molecule by fe^juencei of waves of light. I Ixrlicve we can mo explain 
the augmented pn^sure of a gah due t/> the ab^^rption of heat in it. 

" We may fVitwider, however, that the chiefesl vibration of the molecule 
ti that in which the nwh-w- g'les in one direction, and the shell in the 
oppcwite direction, Init with a great amount of energ}* in the interior vibra- 
tions and very little in the hhell, m> that the shell may go on giving out 
phoBphorescent enerjry for two or three hours or days, simply vibrating for 
ever, except in so far at* the energy is drawn off and allowed to give motion 
to other Ujdie«." 

A great d<.'al more if ^aid alKMit the influence of critic:il jKriotlH ujMm 
ancimahms ili«|x.'r*ion, but, an the autbor nivh, '' it is like fiddling when 
Rrmie is Imniing to di«'ii*> anornnh/Uh dis|Kfrsion when double refraction la 
waiting to U* explaine<l,'' so 1 i^ill |iasn fmni this subject. 

We have in the Ictun-s Wime indif-:ttionH of the cfFert of intnKlucing a 
gyrostat in'-ide the hhell niole^tde, e«|K*«*ially with relation to magnetic 
rotation of the plane of jirjlarisition. On this subject the author K'lid s:idly : 
**But alas! my rwidts give nie another law, not more eflect with greater 
fro<|uency, but lesi* effect with greater frec^uency, and according to the 



range aod pcIl it at the end of th« oth«r. You meet this principle quite often ; it is well 
known in the otinAtruction of cl<K'k etcapements. To hurry up the vibratorj motiun, we 
must add to the niurn force of particle No. 1 by the action of the spring connected Vo 
the handle P. From looking at th« thine, and l^-arning to underst tnd it bf making the 
exp*'riment if jou d'j not und«;r»iand it br brainn alone, you will see that everything 
that I am eayinx is obriou^. It U not satiifaictory, however, to 8i>eak of these things in 
gtutnl terms uuleas we can submit them to a rigorous analysis." A. S. U. 



inverse of the wave-lentih. * 1 therefrjre iay h esde i:« iL* }««E«it, bat 
with i<rrfe«l faith that txie prin(-i]'lt: of ex| luadui c<r iLe •*'-^r i* there,*' 
fp. 244. 

liut. on reluming to thi* country, a m*:«rr cccj-ie:* :be.ffy if the gyros- 
tatic molecule waj^ worked i»ut. s^-nt lo Aax^.^ u*i ::>.«:«7r.4YU<i in the 
lectunii. In my next and <-om-luding nouce I sLjoI u^m.-h uti the f cither 
developments if hfiaee pcrmita. 

IIL 

Before prore<*din;r with new j-iari* of thi* ri> j*»x I wi^h to «y a few 
words aU»nt 'Middling while Ki^me 1:^ Uiminc.** y^r \l'illiazn Thom5<in 
writes to me that the expref«>i«in was usvd vLije diioai^izis <rime mathe- 
matit-al triviality, an<l- he wishes to 1« relieved of the imputation of 
s|ieaking diKrebiKn.-tfully of anKtHoIotut difj^rvi'm^ wbiih he 9ay» b quite as 
im|M>rtant as double r^/ro/iir/n, I grant this, but my icier|*retation of his 
language when I heard the lecture was that *o many p.HhiMe ways had 
Ijeen shown of explaining anomah*us disfieivion that it was mere ehild's 
play (or fiddle-playing) to discuss it while the l*uming qoe<iioo of double 
refraction awaite<l explanation, ujion whiih qneftion ««eni« to depend the 
whole fafety of the wave-theor}* of light, that thtx^ry being in imminent 
danger of di'st ruction therefrom. 

I shall now give a brief ai>count of the eyroFtatic molecules^ crude and 
improved. The crude one is a fly-wheel in>ide a ma«&leti6 shell. Here 
there is no gyrostat ic action opposing a motion of translation, but only 
opposing a motion of r(»tation. This is the molecule which was stated to 
give the wrong kind of variation of magneto-optic rotation with variation 
of wave-length. The improved g^'roetatic molecule (p. 32(») consists of 
two flv-wheels on one axis. But the axis is cut in two in the middle 
between them, and the parts fitted together by a ball and cylinder joint. 
The other ends of the half axes are supported in ball-and-«ocket joints in 
the maMiless shell. So far as rotation of the shell is concerned, this acts 
like one gyrostat, the axis always remaining in one line. But if the shell 
be frictionless, the ether can only give translational movement to it, and 
the dfmble g>'rostat produces a gyrostatic effect when the molecule is 
accelerated in any direction except along the axis. 

The s[iecia] function of this molecule is to explain magneto-optic rota- 
tion of the plane of polarisation. The axis of the molecule is 8iip])06od 
to l)e the direction of the lines of force. It is re<]uired to be proved that, 
g^'rostatic molerules being imltedded in the ether with their axes parallel 
and their directions of rotation the same, the velocity of projtagation of a 
cin'ular disturbance going with the gyro>tat is greater than that of a cir- 
cular disturbance in the op[:osite direction. \Vith a steady propagation of 
cirt'ularly (Kjlarised light, the gyrostats will clearly execute a precessional 
motion. The theory of this motion is examined after the manner of 
Thomson and Tait's "Natural Philosophy" for a ray along the axes, and 
the gyrostatic eflect is found to l»e ecjuivalcnt to altering the effective 
density of the molecule, and bo altering the velocity of propagation. Thus 
if r and t^ are the vehK-ities of pro|^gation along the axis of niys ix>larised 
circularly in the two directions, it comes out that approximately 

where h is a constant depending on the form of the g>'rostats, cj is the 
angular vcbxity of the precessional rotation of the gyrostats, and > is the 
velofity of rotation of the gj'nwtats. This is a totally diflerent law to the 
action of the crude gyrostatic molecule, and is in accordance with 
ex)K'rinient. 

If now we have imprwrd gyrostatic molwulcs inibeilded in the ether, 
their minute rotations will aiU*ct the vclo<"ity of pro^mgation in the man- 
ner of crude molecules, but their translations will aflcet the velwity in the 
manner now elucidated. But observe that by diminishing the size of the 
molei*uU»s the influence of the rotational motion diminishes, but the influ- 
ence of I lie translational motion remains the simie (on the as8um]>tion that 
the angular gyrostatic velocity is kept the same and the ratio of mass of 
gATOstats to mass of molecule remains the same). Hence, if we have small 
enough molecules, the law which agrees with experiment alone holds. 



•The letter on p. 2-14, which was written by Sir Wm Thomson ttom New Tork jort 
before sailing', refers to this as a nii>ai>prelK'n3ion on his part, and that the (nal * '"** 
molecule gives the correct law. 
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This is ft very satUfoctory state of afliiirs, and I believe it is the first time 
that Sir Willi.im Thuimon's hint about this phenomenon, so long ngo 
thrown out, lias l>een developed. 

There ia still so much matter Id the lectures (hat I h.ive nnt tourhed 
npon tliat I am in some difficult}' as to what to omit. But I eertainly 
eIiouM like to Iniiiscribe nearly the whole of the last leMurc. This is of 
counie imi>osiiible, but I will claim a little space for foata remarks qd 
Baakine'a beautiful but futile atleuipt to gel over the fatal ilifficulty of 
double refraction (p. 271) : 

"Suppose here a musuloss rigid lining; of oitr ideal cavity in the tumin- 
iferoini ether. Let there be a massive, heavy molecule inside, with fluid 
around it. The main tiling ia that ihin molecule, which only afieeta the 
cAcctivc inertia of the ellier by adding il9 own mans to the moving moss of 
the ether, has a-olotropy of inertia. Imagine this spherule (drawing on the 
Iioanl an oblale spheroid with axis vertical) moving tint in a horizonlul 
diretlion. The etiective inerlia of this xheaih will be altered if it moves 
to and fro in a vcrtiivl direction, there being, by hypothoiis, liquid between 
it and the ether. The density of this mass must be greater than the 
deiwily of (he liquid, lliat is all. If there is danger of its coming to the 
udes of the cavity, let there be springs to keep it in jiluce, if you like, hut 
let lX» conncelion with the lining of the cavity be in the main through fluid 
pressure. Then its elleetive inertia is diflerent in dlflercnt dlreelions. 
This fluid lining seems to hit ofl* the very tiling we wanted. Now comes 
Bankine's want of strength. He cut around the edges of it, and, I think, 
rather jumped at il, and put down a wave-surface (lie same ns Fresnel's, 
and said that it came to llial. Bui, alasi Stokes (long before Lord Kay- 
Icigh suggested it) showed that it would give a diflerent surface from 
Fresnel's. Lord Kayleigh, in repeating liankine's suggestion, sliowed his 
( strength where Rankine was not so strung in niatlieniatical powers of 
grappling with a difficult niatbcmuticnl problem. Lord Rayleigh is a man 
who grapples with a difliculty and sees how much he can do with it. He 
puts it aside if he cannot solve it, but he never shirks it. Uankinc was 
not a mathematician In that sense at all. Lord Kayleigh finds, not Fres- 
nel's wave-surface, but a nave-surface diflering from Fresnel's by certain 
terms appearing in raijirocala instead of directly." 

Now ^itokes \\iui shown tiiat Iluyghen's ciinstruetion satisfies experiment 
with great accnmcy, and hence Hiinkine's cAbrt fails. The def[>erate con- 
dition of the wavc-iheory is shown by the words penned by Lord Rayleigh 
before be knew of ijtokes's exiwriinents (p. 272) : " Should the verdict go 
against the view of the present paper, it is hard to see how any consistent 
theory is possible which shall embrace at once the laws of Bcaltering, 
regular reflection and double refroclion." 

Il apiwars, then, that after all the lal>or which has been expended upon the 
wave-theory of lit;ht, it fails absolutely, and, as il seems, hopelessly, in two 
poinls of primary itiiiKirtancc. One is tbcextinction of the my poLirisetl by re- 
flection ; the other is double refraction. In other matters we have ditticulties, 
but we can see u posjuble means of eseaiie. Here there seems to be none. 

Before concluding this series of articles I wish to say u Utile more about 
the manner of their delivery. It is u rare exiwrience for slutlents 1o have 
the opportunity of sludying the workings of a great mind while grappling 
with a problem. This is what occurred during the three weeks of the Bal- 
timore lectures. During the whole of this period one or two ardent 
students wen' hunting up references in Ihe T'eubody Library, Ac, and liter- 
ally lilliKl Sir William Thomson's rooms willi the results of their scan-hes, 
and Sir William generally read these books. He says (p. 76) : "An liiler- 
miuable nuuilicr of buoks have been brought to me, and in every one of 
thero I have found something very inqiort an 1." Itut atp. BK he says: "I 
got another quarter- hundred weight of liouks on the eulijei't. I have not yet 
read them all throujjh." In Ihis way he often came for the first time ujion 
researches beurin;; on the igucstion in hand. Thus (p. 77} .- " I only found 
this morning that Lommel also goes on to double refraction of light in 
cryjituls [with inilicilded molecules]. The very problem I am breaking 
my head against." Evidente is alwaj-s cropping up that the author is in 
the hutiii of t'oing farther ^^^^^dact by origiuid niatheinailc'.d 
analysis than by residing nM|^^^Mb work. 1 will give some 
examples. SpOiiking of *^^^^^^^^^^Kmu to cubic asymmetry, 
he says : " I only Huno uMj^^^^^^^^^^Hkv thrca days ago. 
L xemtiiuiuKnMflAsuuuJ^^^^^F ^^^^BUong ago, *"d ~ 



a chance — 'Surely there may be such a thing fonnd to exemplify this kind 

of asymmetry ; would it not be likely to he found in crystals of the cubic 
class?' Stokes — he knew almost everj-thing — instantly said; 'Ob, Sir 
David Brewster thought he had found it in cubic crystals, but there was 
an explanalion that it seemed to be owing to Ihe effcrt of the cleavage 
planes or the sc{Miralion of the crystal inio several crystalline lamins' " 
{p. 158), Then again he says; — "I aai ashamed to say that I never heard 
of anomalous dispersion until after I found it lurking in the formnlas. I 
said to myself, 'These formulas would imply that, and I never heard of it;' 
and when 1 looked into Ihe matter 1 found, to my shame, that a thing 
which had been known by others for eight or ten years I had not known 
until I found it in the dynamio" (p. 120). Once more we find;— "I was 
Ihinking about this, three days ago, and said to myself, 'There must be 
bright lines of reflcclion from bodies in which we have those molecule* 
that can produce intense absorption. Speaking about it to Lord Rayleigh 
at breakfast, he informed me of this paper of Stokes's, and I looked and 
saw that what I had thought of was there. It was known perfectly well, but 
the molecule first discovered it to me. I am exceedingly interested about 
these things, since I am only beginning to find out what everybody else knew, 
such as anomalous dispeniion, and those quasi colors, and so on " (p. 282). 

The purely physical bent of the autlior'a reasoning is well shown in 
speaking of Bnnkine's work at p. 270: "I do not think I would like to 
suggest that Rankine's molecular hypothesis is of very great importance. 
The title ia of more importance than anything else in the work. Bankiae 
was that kind of genius that his names were of enormous suggest! veneas, 
but we cannot say that always of the substance. We cannot find a 
foundation for a great deal of his mathematical writings, and there is no 
explanation of his kind of matter. I never satisfy myself until I can make 
a mechanical model of u thing. If I can make a mechanical model, I can 
understand it. As long as I cannot make a mechanical model all the 
way through, I cannot understand; and that is why I cannot get* the 
electro-magnetic tlieory. I firmly believe in an electro-magnetic theory 
□f light, and that, when we understand electricity and magnetism and 
light, we shall sec them all together as parts of a whole. But I want 
U> understand light as well us I can without introducing things that we 
understand even less of. That is why I take plain dynamics. I can get a 
model in plain dynamics, I cannot in electro -magnetics. But so soon as we 
hare rotators to take the parts of magnets and something imponderable to 
take the part of magnelism, and realize by experiment Maiwell's beautiful 
ideas of electric displacements, and so on, then we sliall see electricity, 
magnelism, and tight closely united and grounded in Ihe same system." 

The model of an electro-magnetic elher described by Prof. Fitzgerald on 
March 23, to Ihe Physical Society, founded on Clerk Maxwell's celebrated 
papers in the Philotophieai Magazint in IStiO and tH61, goes a long way to 
clear away the objection raised by Sir William Thomson. 

In reading these lectures, il must be remembered that they are uncor- 
recte<l terbiiCim reports, and one is surprised at seeing that the matter is so 
contimious and readable. A eonsidenible freshness is given by the con- 
versational interludes and remarks, which would not {lerbaps hove appeared 
in a written work. As Dientiuncd before. Sir William spoke of the 
pressuml wave as an animal ; Ibis was very happy, as he had just before 
called it Ihe bile noir of the mathematicians. He says at p. 34 :— " I do 
not like the wonls ' paradoxical plienomenon.' ' Curious phenomenon ' or 
' interesting phenomenon ' would he beiler. There is no paradox in science. 
We may call it a dynamor, but nol nparadoi." At p. 115 he says: — "The 
struggle of 181f> (that is not the same idea as la yramle gatm dt 1815) was, 
who was (0 rule the waves, Cauchy or Poisson?" 

To many it will seem, after reading these lectures containing a review of 
what has been done and suggestions of what might be done, that eertiiu 
facts are hopelessly irreconcilable with the wave-theory of light. Sir 
William Thomson has certainly not shirked a single difficulty, and perhaps 
has even made them look more glaring than is necessary. But, if this be 
an error, it ia on the right side. 

The reporter has introduced into the volume some doggerel rhymes read 
by a certain student of the lectures at a farewell dinner at Baltimore given 
by President (iiliuan ; — 

:eD«rallT quits nrtafln. bat I un lure Sir WJllUn TbomoB Ii g«t 
i:rkii>il>m.-0. F.-(S« on tbli noU, l«Uenln fiMMM, 
. U.", June t, p. tM, and " £. W. C", Juno 19, p. IM.— A. S. U.). 
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" This is the exjiresfdon for the square of the refractive index, as it is 
affected by the i)re8ence of molecules arranged in that way. It is too late 
to go into this for interpretation jnst now, hut I will tell you that if you 
take r considerably less than <ci and very much greater than At you will get 
a formula with enough disixx^able constants to represent the index of 
refraction by an empirical formula, as it were, which from what we know, 
and from what Sellmeier and Ketteler have shown, we can accept as ample 
for representing the refraction index of most transparent sul)8tances. We 
have the means of extending its powers and introducing the effects of those 
othei: terms, so that we have a formula which is more than sufficient to give 
us a mathematical expression of the refrangibility in the case of any trans- 
parent body whose refrangibility is reliable." 

In fact the above formula is equivalent to the well-known formula of 
Gauchy and others, viz. : 

^ = //oM -h y, -h j^ + . . .) 

when we are not dealing with critical cases. Examining the formula 

for Tj or fi*f we see that as r approaches /fi, fi* becomes infinite, and for r a 

little greater than /ri, (i* is negative, which is impossible, and we can have 
no assignable velocity for such a period — i.e. there is absorption for all 
yalues of r ^ kj, which make /<• negative. Moreover, owing to the exist- 
ence of a critical period, /(], the refractive index is abnormally increased for 
yalues of r which are just less than xi, and it is abnormally diminished 
just when /*• becomes positive. This means that the refrangibility of rays 
in a highly absorbent medium, in the neighborhood of the band of absorp- 
tion, is anomalous in the direction indicated by Kundt in his researches on 
anomalous dispersion. Here is what we find at p. 150 on critical values 
of T and the manner of absorption : — 

'' We shall try to see something more of the effect of light propagated 
through a medium of a period exactly equal K|. I believe each sequence 
of vibrations will throw in a little energy which will spread out among the 
different possible motions of the molecule. The combination of the 
sequences, forming what we call continuous light, is not a continuous phe- 
nomenon at all. I believe that the first effect when light begins will be : 
each sequence of waves of the exact period throws in some energy into the 
molecule. That goes on until, somewhere or other, the molecule gets 
uneasy. It takes in an enormous amount of energy before it begins to get 
particularly uneasy. It then moves about, and begins to collide with its 
neighbors, perhaps, and will therefore give you heat in the gas, if it be a 
gaseous molecule. It goes on colliding with the other molecules, and in 
that way imparting its energy to them. The energy will be simply carried 
away, by convection if you please, or a part of it perhaps. Each molecule 
set to vibrating in that way becomes a source of light, and so we may 
explain the radiation of heat from the molecule after it has been got into 
the molecule by sequences of waves of light. I believe we can so explain 
the augmented pressure of a gas due to the absorption of heat in it. 

" We may consider, however, that the chiefest vibration of the molecule 
is that in which the nucleus goes in one direction, and the shell in the 
opposite direction, but with a great amount of energy in the interior vibra- 
tions and very little in the shell, so that the shell may go on giving out 
phosphorescent energy for two or three hours or days, simply vibrating for 
ever, except in so far as the energy is drawn off and allowed to give motion 
to other bodies." 

A great deal more is said about the influence of critical periotls upon 
anomalous dispersion, but, as the author says, " it is like fiddling when 
Bome is burning to iliscuss anomalous disi>erHion when double refraction is 
waiting to be explained," so I will pass from this subject. 

We have in the lectures sonic indications of the effect of introducing a 
gyrostat inside the shell molecule, esiwcially with relation to magnetic 
rotation of the plane of polarisation. On this subject the author said s;jdly : 
**But alas! my results give me another law, not more eflect with greater 
frequency, but less effect with greater frequency, and according to the 



range and pull it at the end of the other. You meet this principle quite often ; it is well 
known in the construction of clock escapements. To hurry up the ribratory motiun, we 
must add to the return force of particle No. 1 by the action of the spring connected Vo 
the handle P. From looking at the thing, and learning to underst.ind it by making the 
experiment if you do not understand it by brains alone, you will see that everything 
that I am saying is obvious. It is not satisractory, however, to speak of these things in 
general terms unless we can submit them to a rigorous analysis." A. S. U. 



inverse of the wave-length. ♦ I therefore lay it aside for the present, but 
with perfect faith that the principle of explanation of the thing is there," 
(p. 244). 

But, on returning to this country, a more complete theory of the gyros- 
tatic molecule was worked out, sent to America, and incorporated in the 
lectures. In my next and concluding notice I shall touch on the further 
developments if space |)ermits. 

III. 

Before proceeding with new parts of this subject, T wish to say a few 
words about ** fiddling while Kome is burning." Sir William Thomson 
writes to me that the expression was used while discussing some mathe- 
matical triviality, and* he wishes to be relieved of the imputation of 
speaking disrespectfully of anomalou9 disper'siotiy which he says is quite as 
important as double re/raciion. I grant this, but my interpretation of his 
language when I heard the lecture was that so many possilde ways had 
been shown of explaining anomalous dispersion that it was mere child's 
play (or fiddle-playing) to discuss it while the burning question of double 
refraction awaited explanation, upon which question seems to depend the 
whole safety of the wave-theory of light, that theory being in imminent 
danger of destruction therefrom. 

I shall now give a brief account of the gyrostatic molecules, crude and 
improved. The crude one is a fly-wheel inside a massless shell. Here 
there is no gyrostatic action opposing a motion of translation, but only 
opposing a motion of rotation. This is the molecule which was stated to 
give the wrong kind of variation of magneto-optic rotation with variation 
of wave-length. The improved gyrostatic molecule (p. 320) consists of 
two fly-wheels on one axis. But the axis is cut in two in the middle 
between them, and the parts fitted together by a ball and cylinder joint. 
The other ends of the half axes are supported in ball-and-socket joints in 
the massless shell. So far as rotation of the shell is concerned, this acts 
like one gyrostat, the axis always remaining in one line. But if the shell 
be frictionless, the ether can only give translational movement to it, and 
the double gyrostat produces a gyrostatic effect when the molecule is 
accelerated in any direction except along the axis. 

The special function of this molecule is to explain magneto-optic rota- 
tion of the plane of polarisation. The axis of the molecule is supposed 
to be the direction of the lines of force. It is required to be proved that, 
gjTostatic molecules being imbedded in the ether with their axes parallel 
and their directions of rotation the same, the velocity of propagation of a 
circular disturbance going with the gyrostat is greater than that of a cir- 
cular disturbance in the opposite direction. With a steady pro|)agation of 
circularly |x)larised light, the gyrostats will clearly execute a precessional 
motion. The theory of this motion is examined after the manner of 
Thomson and Tait's "Natural Phihisophy" for a ray along the axes, and 
the gyrostatic eflect is found to l>e e<iiiivalent to altering the eflective 
density of the molecule, and so altering the vehn^ity of propagation. Thus 
if V and t^ are the velocities of propagation along the axis of rays [x>lari&ied 
circularly in the two directions, it comes out that approximately 

where A is a constant depending on the form of the gj'rostats, cj is the 
angular velocity of the jjreccssional rotation of the gyrohtats, and y is the 
velocity of rotation of the gj'rastats. This is a totally dillerent law to tlie 
action of the crude gyrostjitic molecule, and is in acvordancc with 
cxi)eriment. 

If now we have imprcrved gyrostatic molecules imbedded in the ether, 
their minute rotations will aiItH*t the velocity of propagation in the man- 
ner of crude niolecules, but their translations will aflcct the velocity in the 
manner now elucidated. But oliscrve that by diminishing the size of the 
molecules the influence of tiie rotational motion dimini^ihes, but the influ- 
ence of the translational motion remains the siinie (on the assumption that 
the angular gyrostatic velocity is kept the same and the ratio of mass of 
gyrostats to mass of molecule remains the same). Hence, if we have small 
enough molecules, the law which agrees with experiment alone holds. 



•The letter on p. 2-14, which was written by Sir Wm. Thomson from New York jnst 
before sailinK. refers to this as a mibsppreliensiun on Iiis psrt, and ihat the (unimpro\«rd) 
mukculcgivcs the correct law. A.S.U. 
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This is a verv satisfactory state of affairs, and I believe it is the first time 
that Sir William Thomson's hint about this phenomenon, so long ago 
thrown out, luis been developed. 

There is still so much matter in the lectures that I have not touched 
upon that I am in some difficulty as to what to omit. But I certainly 
should like to transcribe nearly the whole of the last lecture. This is of 
course impossible, but I will claim a little space for some remarks Qn 
Bankine*s beautiful but futile attempt to get over the fatal difficulty of 
double refraction (p. 271) : 

*' Suppose here a massless rigid lining of our ideal cavity in the lumin- 
iferous ether. Let there be a massive, heavy molecule inside, with fluid 
around it. The main tiling is that this molecule, which only affects the 
effective inertia of the ether by adding its own mass to the moving mass of 
the ether, has a^ololropy of inertia. Imagine this spherule (drawing on the 
board an oblate spheroid with axis vertical) moving first in a horizontal 
direction. The effective inertia of this sheath will be altered if it moves 
to and fro in a vertical direction, there being, by hy|M)thesis, liquid between 
it and the ether. The density of this mass must be greater than the 
density of the liquid, that is uU. If there is danger of its coming to the 
sides of the cavity, let there be springs to keep it in place, if you like, but 
let \\A connection with the lining of the cavity be in the main through fluid 
pressure. Then its effective inertia is different in different directions^ 
This fluid lining seems to hit off the very thing we wanted. Now comes 
Bankine's want of strength. lie cut around the edges of it, and, I think, 
rather jumped at it, and put down a wave-surface the same as Fresnel's, 
and said that it came to that. But, alas ! Stokes (long before Lord Kay- 
leigh suggested it) showed that it would give a dift'erent surface from 
Fresnel's. Lord Ray leigh, in repeating Kankinc's suggestion, showed his 
strength where Rankine was not so strong in mathematical powers of 
grappling with a difficult mathematical problem. Lord Rayleigh is a man 
who grapples with a difficulty and sees how much he can do with it. He 
puts it aside if he cannot solve it, but he never shirks it. Rankine was 
not a mathematician in that sense at all. Lord Rayleigh finds, not Fres- 
nel's wave-surface, but a wave-surface differing from Fresnel's by certain 
terms appearing in reciprocals instead of directly." 

Now Stokes has shown that Huyghen's constniction satisfies experiment 
with great accuracy, and hence Rankine's eflbrt fails. The desperate con- 
dition of the wave-ihcory is shown by the words penned by Lord Rayleigh 
before he knew of Stokes's experiments (p. 272) : " Should the verdict go 
against the view of the present paper, it is hard to see how any consistent 
theory is possible which shall embrace at once the laws of scattering, 
regular reflection and double refraction." 

It appears, then, that after all the labor which has been expended upon the 
wave-theory of li;;ht, it fails absolutely, and, as it seems, hopelessly, in two 
points of primary imxx)rtance. One is the extinction of the ray polarised by re- 
flection ; the other is double refraction. In other matters we have difliculties, 
but we can see a possible means of escape. Here there seems to be none. 

Before concluding this series of articles I wish to say a little more alx)ut 
the manner of their delivery. It is a rare experience for students to have 
the opportunity of studying the workings of a great mind while grappling 
with a problem. Tliis is what occurred during the three weeks of the Bal- 
timore lectures. During tlie whole of this period one or two ardent 
students were hunting up references in the Peabody Library, Ac, and liter- 
ally fille<l Sir William Thomson's rooms with the results of their searches, 
and Sir William generally read those Ixjoka. He says (p. 70) : " An inter- 
minable number of books have been brought to me, and in every one of 
them I have found something very important." But at p. 1)8 he says: **I 
got another quarter-hundredweight of books on the subject. I have not yet 
read them all through." In this way he often came for the first time upon 
researches bearing on the question in hand. Thus (p. 77) : " I only found 
this morning that Lommel also goes on to double refraction of light in 
crystals [with imbedded molecules]. The very problem I am breaking 
my head against." Evidence is always cropping up that the author is in 
the habit of going farther into a subject by original matliemati(*al 
analysis than by reading up other j)eoplc'g work. I will give some 
examples. Si)caking of a reference by Rankine to cubic asymmetry, 
he says : " I only came across this in Rankine two or three days ago. But 
I remember going through the same thing myself not long ago, and I said 
to Stokes — I always consulted my great authority, Stokes, whenever I got 



a chance — 'Surely there may be such a thing found to exemplify this kind 
of asymmetry ; would it not be likely to be found in crystals of the cubic 
class?' Stokes — he knew almost everything — instantly said: *0h. Sir 
David Brewster thought he had found it in cubic crystals, but there was 
an explanation that it seemed to be owing to the effect of the cleavage 
planes or the separation of the crystal into several crystalline laminte' " 
(p. 158). Then again he says: — "I am ashamed to say that I never heard 
of anomalous dispersion until after I found it lurking in the formulas. I 
said to myself, 'These formulas would imply that, and I never heard of it;' 
and when I looked into the matter I found, to my shame, that a thing 
which had been known by others for eight or ten years I had not known 
until I found it in the dynamics " (p. 120). Once more we find :— " I was 
thinking about this, three days ago, and said to myself, 'There must be 
bright lines of reflection from bodies in which we have those molecules 
that can produce intense absorption. Speaking about it to Lord Rayleigh 
at breakfast, he informed me of this paper of Stokes's, and I looked and 
saw that what I had thought of was there. It was known perfectly well, bat 
the molecule first discovered it to me. I am exceedingly interested about 
these things, since I am only beginning to find out what everybody else knew, 
such as anomalous dispersion, and those quiisi colors, and so on" (p. 282). 

The purely physical bent of the author's reasoning is well shown in 
speaking of Rankine's work at p. 270: "I do not think I would like to 
suggest that Rankine's molecular hypothesis is of very great importance. 
The title is of more importance than anything else in the work. Rankine 
was that kind of genius that his names were of enormous suggestiveneas, 
but we cannot say that always of the substance. We cannot find a 
foundation for a great deal of his mathematical writings, and there is no 
explanation of his kind of matter. I never satisfy myself until I can make 
a mechanical model of a thing. K I can make a mechanical model, I can 
understand it. As long as I cannot make a mechanical model all the 
way through, I cannot understand; and that is why I cannot get* the 
electro-magnetic theory. I firmly believe in an electro-magnetic theory 
of light, and that, when we understand electricity and magnetism and 
light, we shall see them all together as parts of a whole. But I want 
to understand light as well as I can without introducing things that we 
understand even less of. That is why I take plain dynamics. I can get a 
model in plain dynamics, I cannot in electro-magnetics. But so soon as we 
have rotators to take the parts of magnets and something imponderable to 
take the part of magnetism, and realize by experiment Maxwell's beautiful 
ideas of electric displacements, and so on, then we shall see electricity, 
magnetism, and light closely united and grounded in the same system." 

The model of an electro-magnetic ether described by Prof. Fitzgerald on 
March 28, to the Physical Society, founded on Clerk Maxwell's celebrated 
papers in the Philosophical Magazine in 1860 and 1861, goes a long way to 
cleiir away the objection raised by Sir William Thomson. 

In reading these lectures, it must be remembered that they are uncor- 
rected verbatim reports, and one is surprised at seeing that the matter is so 
continuous and readable. A considerable freshness is given by the con- 
versational interludes and remarks, which would not perhaps have appeared 
in a written work. As mentioned before. Sir William spoke of the 
pressural wave as an animal ; this was very happy, as he had just before 
called it the bete noir of the mathematicians. He says at p. 34: — " I do 
not like the words ' paradoxical phenomenon.' ' Curious phenomenon ' or 
' intercNting phenomenon ' would be better. There is no paradox in science. 
We may call it a dynamoxy but not a paradoz^ At p. 115 he says : — "The 
struggle of 1815 (that is not the same idea as la grande guerre de 1815) was, 
who was to rule the waves, Cauchy or Poisson ? " 

To many it will seem, after reading these lectures containing a review of 
what has been done and suggestions of what might be done, that certain 
facts are hopelessly irreconcilable with the wave-theory of light. Sir 
William Thomson has certainly not shirked a single difficulty, and perhaps 
has even made them look more glaring than is necessary. But, if this be 
an error, it is on the right side. 

The reporter has introduced into the volume some doggerel rhymes read 
by a certain student of the lectures at a farewell dinner at Baltimore given 
by President Gilman : — 

* These reports are generally quite verbatim^ but I am sure Sir William Thomson k not 
responsible for this characterlslio AmericanisnL — Q. F.— (See on this note, letters in Setence^ 
of " A. G.", June 5, p. 464, and « E. W. C", June 19, p. 494.— A. S. U.). 



JOBNS EOPKINS 



pto. 41. 



"This is the exjirewion for ihe nqiiare of the rpfrnclivc indrx, ne it ia 
aOected by the ]ireeence of nio1cc.'ulii< orr.ingcd in Iliut wuy. It \s too lute 
to go into this fur intcrprelalion jiutt now, but I will tell you tbut if you 
take r ronniderably Inw Ilian Kg and vciy mufh grcuter than <>■ you will get 
a furmulu with cnoiiph disgiuHuble conHlanlH lit TKi'tVHvat the inilrx of 
Jefmction by an empiriml foTuililn, as it were, which from wliul we know, 
and from what Sellmeier unil Ketlelvr )iare i^huwn, we can Hecept as am|ile 
ibr representing the refraclion index of nioHt transparent Bul«[ancc?. We 
have the means of exlending its puwere and introducing Ihe ellbi'lii of those 
other l«rnis, so tliut we have a formula which is more tbtin BiifGcient to give 
UB n mathemslicnl expresoion of tlio rcfmngibilily in tlic canu of otiy trans- 
parent body wliose rcfrungiliility is reliuble." 

In fiict tlie above formula is equivalent to the wctl-known formula of 
Cauchy and others, viz. : 

, = „(.4 + f. + f. + ..., 

"when we are not dealing with critical cases. Examining the formula 



foTT. 



*, we see thul as r approaciie* 



i' becomes infinite. 






little greater than i), /i' is negative, which is im])nGsible, and we can have 
■DO assignable velocity for such a period — i.e. there is absorption for all 
values of r ^ 'i, which make /j* negative. Moreover, owing to the exist- 
ence of a critical period, X], the refractive index is abnormally increased for 
■values of r which arc juft less Ihun <], and it is abnormally diminitihed 
just when f* becomes positive. Tliis means that the refrangiliility of rays 
in a highly abMirbent medium, in the neighboriiood of the bund of nb»orp- 
lion, is anomalous in the direction indicated by Kundt in his resenrclies on 
anomalous dispersion, ilere is what we find at p. 150 on crilicul values 
of r and the manner of absorption ; — 

" We shall try to see something more of ihe effect of light propagated 
thiongh a medium of a period exactly equal ng. I believe each sequence 
of vibrations will throw in a little enei^ which will spread out among the 
difiereot possible motions of the molecule. The combination of the 
aeqnenceg, forming what we call continuous light, ia not a conlinuous phe- 
nomenon at all. 1 believe that the first effect when light begins will be: 
each seijMence of waves of the e»act period throws in some energy into the 
inolecule. That goes on until, somewhere or other, tlie molecule gels 
Dneasy. It lakes in an enormcms amount of energy before it begins to get 
particularly uneasy. It then movea aliout, and begins to collide with its 
neighbors, perhaps, and will therefore give yon heat in the gas, if it be a 
gaseous molecule. It goes on colliding with the other molecules, and in 
that way imparting its energy to them. The energy will lie nimply curried 
»way, by convection if you please, or a pan of it perhniw. Each molecule 
aet to vibrating in that way becomes a source of lighl, and so wc may 
explain the radiation of heat from the molecule nher it has been got inlo 
the molecule by setiuences of waves of light. I believe we can so explain 
the augmented presFure of a gas due to the absorption of heat in it. 

"Wo may consider, however, that ihe chiefest vibration of the molecule 
is that in which the nucleus goes in one direction, and the shell in the 
apposite direction, but with a great amount of energy in the interior vibra- 
tions and very little in the shell, so that the shell may go on giving out 
phosphorescent energy for two or IJiree hours or days, simply vibrating for 
ever, except in so for as the energy is drawn ufT and allowed to give motion 
to other bodies," 

A great deal more is said nlmut the influence of critical jicrimls ujion 
•nomalous dii>pcr*ion, Init, as llic anlhnr Riys, "il is like fiddling when 
Some is Iniming to diwuss anomalous ilisjierHiiin when double rcfrucli'iii U 
'waiting to be explained," iu I will pnsK from Ihis suliject. 

We have in the lectures aouic iudicationa of ibc cllei'l of inlriKllli'ing n 
gyrmUit inside the shell mulenilc, cHiiecially with relation to mngnctic 
Totntion of ihe pl:ine of polarisation. On this sulijei't the author said Ridly : 
■'But alas! my results give me another law, not more cUcct with greater 
fre<iuency, but less effect with greater frequency', and according to the 

nnge md pull It at Ib« end of the olher. You mwt Ihli principle qulle onea ; II ia veil 

Duit add 10 tli« tRturo Tores of pirtlcle No. i b; the icKod of tho ipring «inn«I«] w 
tfae1iaDdlei>. From loolilngatltai iblne, and Irirutnglo uodentind It bj makln; ihe 



inverse of the wave-lcnglh. • 1 tiicreforc lay it npide for the presenl, but 
with iiecfect faith that ihe principle of cxfdunation of the thing is there," 

(p. 2«). 

Uul, on returning to Ihia country, a more complete theory of the gyroa- 
talic molecule wus worked out, sunt l<i .Viucricu, »nA incor|innittd in the 
lectures. In my nc\l and loncludlng notice I shall touch on the Airlhcr 
developments if space permits. 

III. 

Before proreedinj- with new piirts of lliis anbjecl, I wish to sny a few 
words aluul "fiddling while Home is burning." Sir Williitni Thnmwin 
writes lo me that the expression was used while discussing some mulhe- 
mntic-id Irivialily, anil- he wishes lo l>e relieved of tlie imputation of 
speaking disrebiiccifully of anonui/ous iUfpcniim, which he snys is quite as 
important as rfmWr rejrartion. I grant this, but my interprelation uf his 
lnn[(ungc when 1 heard the lecture was that so many pomible waya had 
been bliown of expluiuing anomalous disjicniion that it was mere child's 
play (or Gddle-playing) to discuss it while Ihe burning question of double 
refraction awiiilul explannliim. ujwn whii h ([uestiun seems lo dejiend the 
whole Eafely of Ihe wave-thi-ory of lighl, Ihat theory being in imminent 
danger of deslruciion therefrom. 

I shall now give a brief account of Ihe gyrontalic molecules, entde and 
improved. The crude one is a fly-wheel in.iide a mafslem shell, llerv 
there is no gyroslatic adion opposing a motion of translation, but only 
opposing a motion of rotation. This is the molecule which was slated to 
give the wrong kind of variation of magneto optic rotation with variation 
of wavelength. The improved gi'rostatie molecule (p. 320) consists of 
two fly-wheels on one axis. ISul the axis is cut in two in the middle 
between them, and Ihe parts fittetl Ingclher by a ball and cylinder joint. 
The other ends of Ihe half axes are supimrted in ball-and-socket joint* in 
the msHiless shell. So fur as rotation of the shell is concerned, this acts 
like one gyrostat, the axis alwuys remaining in one line, lint if the shell 
be frictionless, the ether can only give Iranslational movement to it, and 
the double gj'mstBt produces a gyros(a.lic effect when the loolecule ii 
acceleniled in any direction except along the Diia. 

The special function of this molecule is lo explain maencto-optio rota- 
tion of the plane of [)olarisalion. The axis of ilie mukTuIc is 6up|<oKe(l 
lo be Ihe direction uf ihc lines of force. It is rci[uired to be proved that, 
g}-ruslatic molei'ules being iml>cdded in the ether with their axes parallel 
and their direi'lions of rotation the same, the velocity of pmjiagation of it 
circular disturbaneG going wjlh the gyro-tut is greater lliun that of a cir- 
cular disturbance in the opposite direction. With a steady projiagation of 
circularly ixilarised light, the gi-rostals will dearly execute a prec««ional 
motiim. The theory of Ihis motitm is exauiincil after the manner of 
Thomson and Tail's "Natural Philosophy" for uruy along the a.xes, and 
the gyruHtatic effect is foimd to lie c(|tiivnlent lo altering ihe eflii-live 
density of the moliiiilc, and to ullcring the vuhicily of jiro|jugution. Thus 
if vuiul r' nre Ihe velui'iiies of propugaiion ahmg the axis of ruys polarised 
circularly in the Iwo directions, it eouies out tluit approximately 

? = ■ + «?■ 

where A is a conalant depending on Ihe form of the gi'nistats, u is the 
angular vehh ity of the prtt'cssioual rolaiinn <if the gyriKtats. and ] is the 
veltH-ily uf roUiiion of the g>-r>»lulK. This is a totally difiercnt law lo the 
action of the a-udc (•ynn.taliu mohi'ulc, nud is in nci-ordancc with 

If now we have iwi;ii'orfrf gyrostntie niolccuh's imbedded in the ether, 
thiar minute rotiilhiuH will aHi-cl ihe velocity of jimigigiition in Ihc liiau- 
ner of crude nioleculcB, but their lianslalious will adccl ihe velocity in tho 
manner now elui idaled. Itut oliscrve that by diminishing the size of the 
molecules the influcni'C of the rotiilionul motion diminishes, but the influ- 
ence of ihe Iranslational motion remains the sauie (on the assumi>iion iliot 
Ihe augidor gyrostutic velocity ii kept the same and the ratio of mo^ of 
g^'rofiluls to mass of molecule remains the same). Hence, if we have small 
enough molecules, the taw which agrees with experiment alone holds. 

•Thi.|tll?r .m p. 2(1, which >rns "riilon bj Sir IVm Thornton lV"in Now To.k jnit 
multtule£lv.'^ I Le cuin.'cL lair. A. & U. 
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This 18 a verv satisfactory state of affairs, and I believe it is the first time 
that Sir William Thomson's hint about this phenomenon, so long ago 
thrown out, has been developed. 

There is still so much matter in the lectures that I have not touched 
upon that I am in some difficulty as to what to omit. But I cerUiinly 
should like to transcribe nearly the whole of the last lecture. This is of 
course impossible, but I will claim a little space for some remarks qn 
Hankine's })eautiful but futile attempt to get over the fatal difficulty of 
double refraction (p. 271) : 

'' Suppose here a massless rigid lining of our ideal cavity in the Inmin- 
iferous ether. Let there be a massive, heavy molecule inside, with fluid 
around it. The main tiling is that this molecule, which only affects the 
effective inertia of the ether by adding its own mass to the moving mass of 
the ether, has o^olotropy of inertia. Imagine tliis sjihcrule (drawing on the 
board an oblate spheroid with axis vertical) moving first in a horizontal 
direction. The effective inertia of this sheath will be altered if it moves 
to and fro in a vertical direction, there being, by hy]>othebis, liquid between 
it and the ether. The density of this mass must be greater than the 
density of the liquid, that is all. If there is danger of its coming to the 
sides of the cavity, let there l>e springs to keep it in place, if you like, but 
let its connection with the lining of the cavity be in the main through fluid 
pressure. Then its eflective inertia is diflerent in different directions^ 
This fluid lining seems to hit off the very thing we wanted. Now comes 
Bankine's want of strength. He cut around the edges of it, and, I think, 
rather jumped at it, and |.)ut down a wave-surface the same as Fresnel's, 
and said that it came to that. But, alas ! Stokes (long before Lord Ray- 
leigh suggested it) showed that it would give a diflerent surface from 
Fresnel's. Lord Kayleigh, in repeating Bankine's suggestion, showed his 
strength where Rankine was not so strong in mathematical powers of 
gRippling with a difficult mathematical problem. Lord Kayleigh is a man 
who grapples with a difficulty and sees how much he can do with it. He 
puts it aside if he cannot solve it, but he never shirks it. Rankine was 
not a mathematician in that sense at all. Lord Kayleigh flnds, not Fres- 
nel's wave-surface, but a wave-surface differing from Fresnel's by certain 
terms appearing in reciprocals instead of directly.'* 

Now Stokes has fihown that Iluyghen's construction satisfies experiment 
with great accuracy, and hence Rankine's effort fails. The despenite con- 
dition of the wave-theory is shown by the words penned by Lord Rayleigh 
before he knew of Stokes's exi)erinients (p. 272) : " Should the verdict go 
against the view of the present paper, it is hard to see how any consistent 
theory is ix)ssible which shall embrace at once the laws of scattering, 
regular rellection and double refraction." 

It appears, then, that after all the labor which has been expended upon the 
wave-theory of li^ht, it fails abst)Iutely, and, as it seems, hopelessly, in two 
points of primary importance. One is the extinction of the ray i)olarised by re- 
fli*ction ; the other is double refraction. In other matters we have difliculties, 
but we can see a possible means of escape. Here there seems to be none. 

Before concluding this series of articles I wish to say a little more about 
the manner of their delivery. It is a rare experience for students to have 
the opi)ortunity of studying the workings of a great mind while grappling 
with a problem. This is what occurred during the three weeks of the lial- 
timore lectures. During the whole of this |)eriod one or two ardent 
students were hunting up references in the Pealx>dy Library, &c., and liter- 
ally filletl Sir William Thomson's rooms with the results of their searches, 
and Sir William generally read these books. He says (p. 70) : " An inter- 
minable number of books have been brought to me, and in every one of 
them I have found something very imi)ortant." But at p. 98 he says: **I 
got another quarter-hundredweight of books on the sulject. I have not yet 
read them all through." In this way he often came for the first time upon 
researches bearing on the question in hand. Thus (p. 77) : " I only found 
this morning that Lommel also goes on to double refraction of light in 
cr\''stals [with imbedded molecules]. The very problem I am breaking 
my head against." Evidence is always cropping up that the author is in 
the habit of going farther into a subject by original mathematicral 
analysis than by reading up other people's work. I will give some 
examples. Speaking of a reference l.>y liankine to cubic asymmetry, 
he says: ** 1 only came across this in Rankine two or three days ago. But 
I remember going through the same thing myself not long ago, and I said 
to Stokes — I always consulted my great authority, Stokes, whenever I got 



a chance — * Surely there may be such a thing found to exemplify this kind 
of asymmetry ; would it not be likely to be found in crystals of the cubic 
class?' Stokes — he knew almost everything — instantly said: *0h. Sir 
David Brewster thought he had found it in cubic crystals, but there was 
an explanation that it seemed to be owing to the effect of the cleavage 
planes or the separation of the crystal into several crystalline laminffi' " 
(p. 158). Then again he says: — " 1 am ashamed to say that I never heard 
of anomalous dispersion until after I found it lurking in the formulas. I 
said to myself, ' These formulas would imply that, and I never heard of it ; ' 
and when I looked into the matter I found, to my shame, that a thing 
which had been known by others for eight or ten years I had not known 
until I found it in the dynamics" (p. 120). Once more we find : — "I was 
thinking about this, three days ago, and said to myself, * There must be 
bright lines of reflection from bodies in which we have those molecules 
that can produce intense absorption. Speaking about it to Lord Rayleigh 
at breakfast, he informed me of this paper of Stokes's, and I looked and 
saw that what I had thought of was there. It was known perfectly well, but 
the molecule first discovered it to me. I am exceedingly interested about 
these things, since I am only beginning to find out what everybody else knew, 
such as anomalous dispersion, and those quasi colors, and so on" (p. 282). 

The purely physical bent of the author's reasoning is well shown in 
speaking of Rankine's work at p. 270: "I do not think I would like to 
suggest that Rankine's molecular hypothesis is of very great importance. 
The title is of more importance than anything else in the work. Rankine 
was that kind of genius that his names were of enormous suggestiveness, 
but we cannot say that always of the substance. We cannot find a 
foundation for a great deal of his mathematical writings, and there is no 
explanation of his kind of matter. I never satisfy myself until I can make 
a mechanical model of a thing. If I can make a mechanical model, I can 
understand it. As long as I cannot make a mechanical model all the. 
way through, I cannot understand; and that is why I cannot get* the 
electro-magnetic theory. I firmly believe in an electro-magnetic theory 
of light, and that, when we understand electricity and magnetism and 
light, we shall see them all together as parts of a whole. But I want 
to understand light as well as I can without introducing things that we 
understand even less of. That is why I take plain dynamics. I can get a 
model in plain dynamics, I cannot in electro-magnetics. But so soon as we 
have rotators to take the parts of magnets and something imponderable to 
take the part of magnetism, and realize by experiment Maxwell's beautiful 
ideas of electric displacements, and so on, then we shall see electricity, 
magnetism, and light closely united and grounded in the same system." 

The model of an electro-magnetic ether described by Prof. Fitzgerald on 
March 28, to the Physical Society, founded on Clerk Maxwell's celebrated 
papers in the Philosophical Magazine in 1860 and 18G1, goes a long way to 
clear away the objection raised by Sir William Thomson. 

In reading these lectures, it must be remembered that they are uncor- 
rected verbatim reports, and one is surprised at seeing that the matter is so 
continuous and readable. A c*onsiderable freshness is given by the con- 
versational interludes and remarks, which would not {>erhaps have appeared 
in a written work. As mentioned before, Sir William spoke of the 
pressural wave as an animal ; this was very happy, as he had just before 
called it the b^te noir of the mathematicians. He says at p. 34 : — " I do 
not like the words ' paradoxical phenomenon.' ' Curious phenomenon ' or 
' interesting phenomenon * would be better. There is no paradox in science. 
We may call it a dynainoxj but not a paradox^ At p. 115 he says : — "The 
struggle of 1815 (that is not the same idea as la grands guerre de 1815) was, 
who was to rule the waves, Cauchy or Poisson ? " 

To many it will seem, after reading these lectures containing a review of 
what has been done and suggestions of what might be done, that certain 
facts are hopelessly irreconcilable with the wave-theory of light. Sir 
William Thomson has certainly not shirked a single difficulty, and perhaps 
has even made them look more glaring than is necessary. But, if this be 
an error, it is on the right side. 

The re]X)rter has introduced into the volume some doggerel rhymes read 
by a certain student of the lectures at a farewell dinner at Baltimore given 
by President Oilman : — 

* These reports are generally quite verbatim^ but I am sure Sir WilUam Thomson k not 
responsible for this characterislio Americanism. — Q. F.— (See on this note, letters in Soiemoe^ 
of " A. G.", June 5, p. 464, and " E. W. C", June 19, p. 494.— A. S. H.). 
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"This is the exi)reiwinn for tlie square of the rpfrnctive index, nB it is 
afieeted b; the prcsenee of niolci.'iilrH arranged m lh:it wny. Il ia too Into 
to pi into thin for inlerprelntion juxl now, lint I will tell ynu tlinL if you 
take T euniuilerubty lea tlmn K| nnJ very mucli greutiT than ^i jou will get 
> formula wiih enoiiuh iliH|>oHable eonBtaiits tu rc|)nwciit the inibx of 
refraction bj an ciu|iirinil formula, as il were, which from what wo know, 
and from what .Sellmeicr iiiiil Kedelcr iiare shown, we can accept aa ample 
for reprencnting the refraction indei of nioet Iraiu|mrcnt aulxitanccfi. We 
liBVC the mi^aiu) of extending its jiuwers and inlrodiiring the efl<».-Ui of ihoae 
other terms, eo that we have a formula which is more tluin eufficiunt lo give 
tis B mathcmatieal cxprewinn of llie rvfrangibilit; in ibc case of any trane- 
porent body whuae refranglbilily is ruliuble," 

In fact the above fonnuls is ciitiivalcnt lo (he well'kiiown formula of 
Cauch; and others, viz. ; 

/■ = /'.(-< + |+|, + --) 

trhen we are not dealing with critical eases. Examining the formula 



forr^ 



e that OS r approaches X], /i' beoomes iniinilc, and for r a 



little grenler than "i, /"' ia negative, which is impossible, and wo ean have 
no aasignable velocity for such a period — i.e. there is absorption for sU 
Talues of r ^ ■,, which make /j' negative. Moreover, owing to the exist- 
ence of a critical period, k,, the refractive index is abnormally increased for 
valiie* of T which are just less than «i. and it is abnormally diminisiied 
just when fi* becomes positive. This means that the refrangibilily of rays 
in a highly absorbent medium, in the neighborhood of the band of ub^rp- 
tion, ia anomalous in the direction indicated by Kundt in hi:! redearciies on 
anomalous dispersion. Here is what we find at p. loO on critical values 
of T and the manner of absorjition ; — 

"We ihall try to see something more of (he eilect of light propagated 
through a medium of a period exactly equal ii|. I believe each sequence 
of vibntions will throw in a little eoetgy which will spread oitt among the 
different possible moiiona of ihe molecule. The combination of the 
sequences, forming what we call continuous light, is not a continuous phe- 
nomenon at all. I believe that the first eiTect when light begins will be: 
each sequence of waves of the exact period throws in some energy into the 
molecule. That goes on until, somewhere or other, the molecule gets 
uneasy. It takes in an enormous amount of energy before it begins lo get 
particularly uneasy. It then moves about, and begins to collide with its 
neighbors, perhaps, and will therefore give you heat in the gas, if it be a 
gaseous molecule. It goea on colliding with the other molecules, and in 
that way imparting its energy to them. The energy will he simply carried 
»way, by convection if you please, or a part of it perhaps. Each moleciile 
Mt to vibrating in that way becomes a source of light, and so we may 
explain the radiation of heat from the molecule after it has been got into 
the molecule hy Beijuences of waves of light. I believe we can so explain 
the augmented pressure of a gas due to (lie absorption of heal in it. 

"We may mnsider, however, llinl the chiefest vibration of Ihe raolcculo 
il that in which (he nucleus goes in one direction, and the shell in the 
apposite direction, but with a great amount of energy in (he interior vibra- 
tions and very little in the shell, so that the shell may go on giving out 
phosphoresecnt energy for two or three hours or days, sirojily vibraling for 
ever, except in so lar as the energy is drawn off and allowed to give motion 
to other bodies." 

A great deal more is said nliout the influence lif critical jieriodM niiirti 
anomnlouH disperwirm, but, as Ihe author siiys, " il i« like iidilliiig uhcu 
Kome is burning lo Him iiwi nnoniahins disjiention when double ri-frnclion is 
waiting to lie explained,'' ao I will puss from (hix Hiibject. 

We have in the lectures some iiidiiiitiiinH of Ihe eHei'l of introducing a 
gyrostat inside the shell mole<'ule, nijieriully with rclalion to miignetii: 
rotation of the plane of iKiliirisation, On (his subject the niilhor mid sadly : 
"But alas! my results give me another law, not more eflect willi greater 
frequency, hut less cUect with greater frequency', and according (o (he 
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inverse of the wave-length. * I llierefore lay il aside for the prcnenl, but 
Willi [>erfe('t faith lliat the priui'ipic of explanation of (he thing is there," 
(p.2«). 

But, on reluming lo this country, a more eomplcle theory of Ihe gyros- 
tatic molecule was workixl out, aeul lo America, and incorporated in the 
lectures. In my next and concluding notice 1 shall touch on the further 
devtdopuicnU if sjiace [lermits. 

III. 

new parts of this suliject, I wiih to say a few 
ile Itome is hiiming." Sir William Th.imt^in 
ireKsiiin was UHed while discusainf; some malhe- 
malii'al triviality, and- he wishes to I>c relieved of the imputation of 
speaking disrespccl fully of aiianiafoiii di-rjiernnn, which he snya in quite at 
important aa d<mUr rrfrartim. 1 grant thin, hut my inlerprclation of his 
language when i heard the lecture wns Ihat so many possible ways had 
been bliown of explaining anomalous ili^jieniion that it was mere child'* 
play (or fiddle- playing) to discuss it while the burning question of double 
refraction awuileil explanation, ujion whirli qi»¥lion seems to de|)cnd the 
whole ™fety of the wave-theory of light, (hat theory being ii 
danger of destruction therefrom. 
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them, and the parts tided lagether liya ball and cylinder joint. 
The other ends of Ihe half axes are supiwirted in hall-and-socket joints in 
the massleas shell. So fur as rolalion of the shell if concerned, this acts 
like one gyrostat, the axis always remaining in one line. But if the shell 
be frictionlesa, the elher can only give Imnslational movement to it, and 
the double gyrmtnt produces a gyroslatic effect whm Ihe molecule i» 
accelerated in any direction except along the axis. 

The special function of this molecule ia In explain magneto-optic rota- 
tion of the plane of (lolarisation. The axis of llie molecule is GU]i)iot)ed 
to be the direction of (he lines of force. It is required lo lie proved that, 
gj'roi<lalie molecules being imbedded in the ellier with their axes parallel 
and llieir dircclious of rotation the same, the velocity of propagation of a 
circular dinlurlmncc going wilh the gyro-tat a greater than that of a cir- 
cular disturhance in the oppwile direction. Wilh a steady }iro{iagalion of 
circularly jxdurised light, the g^'ruetuts will clearly execute a preeeuional 
motion. The theory of this motion is examined after the manner of 
Thomson and Tail's "Natural I'hilosophy " for a ray along Ihe axes, and 
the gynwlalic ellect is found to lie npiivalent to altering the ctlectivc 
density of the molwiite, and to allcring the velm'ily of projiagution. Thin 
if r and r' are the vetocilics of propagalion along the axis of ruya |ioliirit>ed 
drtulaily in the two dirccliuns, it comes out that apjiroximately 

where A is a constant depending on Ihe form of the gyrostats, u is Ihe 
angular velm ily of Ihe prcecssional rolalion of the pyri».tats. and ) is the 
velocity of rolalion of ilic gyroslatH. Tliix \» a. totally dillizn'Tit law to ili« 
action of the crude gynii>lalic molecule, and is in ucctmlanrc villi 
cxiK-rinieul. 

If now wo have iin/ironi? gyroHlaliu niolwuli-H imlmlded in the etlicr, 
Ihi-ir mintite ruliilionH will alliti the vcluiiiy iif pnitHignlion in the inaii- 
ocr of crude niolecliles, but their ll■all^la linns will ulli'cl the velocity in the 
manner now etuiidaled. But ohscrvc that hy diminiithing the size of the 
molecules the iiiiluenecuf the ratutioiiiil niolhm diminishes, but the intlu- 
encc of ihe Iratislntional motion remains the same (on the asBiimptiou that 
the uugular gyrostaiie velocity is kept the SiiDie and the ratio of mass of 
gyrostats lo mass of molecule remains the same). Hence, if we have small 
enough molecules, the law which agrees with experiment alone holds. 
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This is a verv satisfactory st^ite of affairs, and I believe it is the first time 
that Sir William Thomson's hint about this phenomenon, so long ago 
thrown out, h:uj been ileveloped. 

There is still so much matter in the lectures that I have not touched 
upon that I am in some difficulty as to what to omit. But I certainly 
should like to transcribe nearly the whole of the last lecture. This is of 

■r 

course impossible, but I will claim a little space for some remarks Qn 
Bankine*s beautiful but futile attempt to get over the fatal difficulty of 
double refraction (p. 271) : 

" Suppose here a massless rigid lining of oxa ideal cavity in the lumin- 
iferous ether. Let there be a massive, heavy molecule inside, with fluid 
around it. The main tiling is that this molecule, which only affects the 
eflbctive inertia of the ether by adding its own mass to the moving mass of 
the ether, has teolotropy of inertia. Imagine this spherule (drawing on the 
lx>ard an oblate spheroid with axis vertical) moving first in a horizontal 
direction. The elective inertia of this sheath will be altered if it moves 
to and fro in a vertical direction, there being, by hypothesis, liquid between 
it and the ether. The density of this mass must be greater than the 
density of the liquid, that is all. If there is danger of its coming to the 
sides of the cavity, let there be springs to keep it in place, if you like, but 
let its connection with the lining of the cavity be in the main through fluid 
pressure. Then its effective inertia is different in different directions^ 
This fluid lining seems to hit off the very thing we wanted. Now comes 
Eankine's want of strength. He cut around the edges of it, and, I think, 
rather jumped at it, and put down a wave-surface the same as Fresnel's, 
and said that it came to that. But, alas I Stokes (long before Lord Ray- 
leigh suggested it) showed that it would give a different surface from 
Fresnel's. Lord Rayleigh, in repeating Rankine's suggestion, showed his 
strength where Kankine was not so strong in mathematical powers of 
grappling with a difficult mathcmaticiil pro])lem. Lord Rayleigh is a man 
who grapples with a difficulty and sees how much he can do with it. He 
puts it aside if he cannot solve it, but he never shirks it. Rankine was 
not a mathematician in that sense at all. Lord Rayleigh finds, not Fres- 
neVs wave-surface, but a wave-surface differing from Fresnel's by certain 
terms appearing in reciprocals instead of directly.'* 

Now Stokes has shown that Huyghen's c*onatruction satisfies experiment 
with great accuracy, and hence Rankine's effort fails. The desperate con- 
dition of tlie wave-theory is shown by the words penned by Lord Rayleigh 
before he knew of Stokes's experiments (p. 272) : " Should the verdict go 
against the view of the present paper, it is hard to see how any consistent 
theory is possible which shall embrace at once the laws of scattering, 
rc^ilar reflection and double refraction." 

It appears, then, that after all the labor which has been expended upon the 
wave-theory of li«ht, it fails absolutely, and, as it seems, hopelessly, in two 
points of primary imjiortance. One is the extinction of the ray polarised by re- 
flection ; the other is double refraction. In other matters we have difliculties, 
but we aui see a possible means of escape. Here there seems to be none. 

Before concluding this series of articles I wish to say a little more about 
the manner of their delivery. It is a rare experience for students to have 
the opportunity of studying the workings of a great mind while grappling 
with a problem. This is what occurred during the three weeks of the Bal- 
timore lectures. During the whole of this |)eriod one or two ardent 
students were hunting up references in the Peabody Library, Ac, and liter- 
ally filled Sir William Thomson's rooms with the results of their searches, 
and Sir William generally read these books. He siiys (p. 70) ; " An inter- 
minable number of books have been brou«;ht to me, and in every one of 
them I have found something very imi>ortant." But at p. 98 he says: **I 
got another quarter-hundredweight of books on the subject. I have not yet 
read them all through." In this way he often came for the first time upon 
researches bearing on the question in hand. Thus (p. 77) : "I only found 
this morning that Lommel also goes on to double refraction of light in 
crj-stals [with imbedded molecules]. The very problem I am breaking 
my head against.'* Evidence is always cropping up that the author is in 
the habit of going farther into a subject by original mathematical 
analysis than by reading up other people's work. I will give some 
examples. Speaking of a reference by Rankine to cubic asymmetry, 
he says: " I only came across this in Rankine two or three days ago. But 
I remember going through the same thing myself not long ago, and I said 
to Stokes — I always consulted my great autliority, Stokes, whenever I got 



a chance — 'Surely there may be such a thing found to exemplify this kind 
of asymmetry ; would it not be likely to be found in crystals of the cubic 
class?* Stokes — he knew almost everything — instantly said: *0h. Sir 
David Brewster thought he had found it in cubic crystals, but there was 
an explanation that it seemed to be owing to the effect of the cleavage 
planes or the separation of the crystal into several crystalline laminte* " 
(p. 158). Then again he says: — "I am ashamed to say that I never heard 
of anomalous dispersion until after I found it lurking in the formulas. I 
said to myself, *■ These formulas would imply that, and I never heard of it ; ' 
and when I looked into the matter I found, to my shame, that a thing 
which had been known by others for eight or ten years I had not known 
until 1 found it in the dynamics*' (p. 120). Once more we find : — "I was 
thinking about this, three days ago, and said to myself, * There must be 
bright lines of reflection from bodies in which we have those molecules 
that can produce intense absorption. Speaking about it to Lord Rayleigh 
at breakfiist, he informed me of this paper of Stoke8*8, and I looked and 
saw that what I had thought of was there. It was known perfectly well, but 
the molecule first discovered it to me. I am exceedingly interested about 
these things, since I am only beginning to find out what everybody else knew, 
such as anomalous dispersion, and those quasi colors, and so on** (p. 282). 

The purely physical bent of the author's reasoning is well shown in 
speaking of Rankine's work at p. 270 : '' I do not think I would like to 
suggest that Rankine's molecular hypothesis is of very great importance. 
The title is of more importance than anything else in the work. Rankine 
was that kind of genius that his names were of enormous suggestiveness, 
but we cannot say that always of the substance. We cannot find a 
foundation for a great deal of his mathematical writings, and there is no 
explanation of his kind of matter. I never satisfy myself until I can make 
a mechanical model of a thing. If I can make a mechanical model, I can 
understand it. As long as I cannot make a mechanical model all the. 
way through, I cannot understand; and that is why I cannot get* the 
electro-magnetic theory. I firmly believe in an electro-magnetic theory 
of light, and that, when we understand electricity and magnetism and 
light, we shall see them all together as parts of a whole. But I want 
to understand light as well as I can without introducing things that we 
understand even less of. That is why I take plain dynamics. I can get a 
model in plain dynamics, I cannot in electro-magnetics. But so soon as we 
have rotators to take the parts of magnets and something imponderable to 
take the part of magnetism, and realize by experiment Maxwell's beautiful 
ideas of electric displacements, and so on, then we shall see electricity, 
magnetism, and light closely united and grounded in the same system.** 

The model of an electro-magnetic ether described by Prof. Fitzgerald on 
March 28, to the Physical Society, founded on Clerk MaxwelPs celebrated 
papers in the Philosophical Magazine in 1860 and 1861, goes a long way to 
clc;ir away the objection raised by Sir William Thomson. 

In reading these lectures, it must be remembered that they are uncor- 
rected verbatim reports, and one is surprised at seeing that the matter is so 
continuous and readable. A considerable freshness is given by the con- 
versational interludes and remarks, which would not }>erhaps have appeared 
in a written work. As mentioned before. Sir William spoke of the 
pressural wave as an animal ; this was very happy, as he had just before 
called it the Htenoiroi the mathematicians. He says at p. 34: — ''I do 
not like the words ' paradoxical phenomenon.* ' Curious phenomenon* or 
* interesting ])henomenon * would be better. There is no paradox in science. 
We may call it a dynamor, but not a paradox.** At p. 115 he says : — "The 
struggle of 1815 (that is not the same idea as la grande guerre de 1815) was, 
who was to rule the waves, Cauchy or Poisson ? '* 

To many it will seem, after reading these lectures containing a review of 
what has been done and suggestions of what might be done, that certain 
facts are hopelessly irreconcilable with the wave-theory of light. Sir 
William Thomson has certainly not shirked a single difficulty, and perhaps 
has even made them look more glaring than is necessary. But, if this be 
an error, it is on the right side. 

The reporter has introduced into the volume some doggerel rhymes read 
by a certain student of the lectures at a farewell dinner at Baltimore given 
by President Gilman : — 

* These reports are generally quite verbatim^ but I am sure Sir WilUam Thomson k not 
respontiible for this characteristic Americanism. — G. F. — (See on this note, letteia in Setence^ 
of " A. G.", June 5, p. 454, and " E. W. C", June 19, p. 494.— A. 8. H.). 
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Moreover, if n be the rigidity modulus, k the bulk modulus, i the cubic 
dilatation, and m = i -|- } n, we have 

P = [m — n) rf, 

-="(S+i). 

with similar expreesions for Q, R, S, U. 
Thence he shows that the equations 

dS 



(with the condition -r -^ "f — \- -j- ^= Oin sn incompressible substance), 

contain every possible solution, and he proceeds to discuss special cases of 
the general solution which may be true of waves propagated by molecules 
through the ether. Here his desire for physical conceptions appears, and 
his hatred of mathematical aphana. He considers the case of a ball 
moving to and fro, of a ball twisting about an axis, of a globe becoming 
alternately prolate and oblute, of a rod twisted in o])po&ite directions at the 
two ends, and of the Thoniijon- Helm hoi tz molecule, which is a heavy mass 
connected by massless springs with a massless inclosing shell, or there may 
be several shells in'jloi<ing each other, connected by springs with a dense 
mass in the centre (far more dense than the ether). 

Here he discusseit the manner in which a molecule may be supposed to 
give off its vibrations to the ether. Does it gradually increase in intensity 
and gradually die out, or how does it act? Here is what he says on this 
much-neglected |>oint at p. 94 : 

*' The kind of thing that the luminous vibrator consists in seems to me 
to be a sudden initiation of a set of vibrations and a sequence of vibrations 
from that initiation which will naturally become of smaller and smaller 
amplitude. . . . Why a sudden start ? Because I believe that the light of 
the natural flame or of the arc light or of any other known source of light 
must be the result of sudden shocks from a number of vibrators. Take the 
light obtained by striking two quartz pebbles together. You have all seen 
that. There is one of the very simplest sources of light. . . . What sort of 
a thing can the light be that proceeds from striking two quartz pebbles 
together? Under what circumstances can we conceive a group of waves of 
light to begin gradually and to end gradually ? You know what takes place 
in the excitation of a fiddle-string or a tuning-fork by a bow. The vibrations 
gradually get up from zero to a maximum, and then, when you take the 
bow ofT, gradually subside. I cannot see anything like that in the source 
of light. On the contrary, it seems to me to be all shocks — a sudden 
beginning and gradual subsidence.'' 

The light coming from a single shock is, of course, polarised always in 
the same direction. Sellmeier's deductions from Fizeau's experiment shows 
that there is no serious fading in 50,000 vibrations. Hclmholtz introduces 
viscous terms which absorb the energy and might prevent the possibility 
of 60,000 vibrations from one shock. That is a retrograde step. Absorp- 
tion can be explained without viscous terms. 

8uch speculations, when coming from one of less grasp of physical facts, 
would attract but little attention. But here all kinds of useful suggestions 
are continually thrown out for experiment and for hypotheses. He is 
striving to get at the physical meaning of radiation, absorption, anomalous 
dispersion, fluorescence, and phosphorescence, and here is what he says on 
lome of these points at p. 90 : — 

" But there are cases in which we have that tremendous jangling, and 
that is in the fluorescence of such a thing as uranium glass, which lasts for 
several seconds after the exciting light is taken away, and then again in 
phosphorescence that lasts for hours and days. There have been exceed- 
ingly interesting beginnings in the way of experiments already made, but I 
think no one has fuuml whether initial refraction is exactly the same as 
permanent refraction. For this purjKise we might use Beoqucrel's phos- 
phoroscope, or we might take such an appliance as l*rof. Michaelson has 
been using for light, and get something enormously niore searching than 
Becquerel's plKxsphoroscopc, and try whether, in the first hundredth of a 
second, there is any indication of a dili'erciit wave-velocity from that which 
you would have when white light passes continuously in the usual manner 
of refraction. If in the methods employed for ascertaining the velocity of 
light in a transparent IkhIv ... we apply a test for an instantaneous 
refraction, I have no dou)»t we shall get negative results, but yet properties 
of ultimate im]X)rtance. We njij:ht take bodies in which, like Uranium 



glass, the phosphorescence lasts only a few thousandths of a second ; and 
then, again, bodies in which phosphorescence lasts for minutes and hours. 
With some of these we should have anomalous dispersion, gradually fading 
away after a time. I should think that, by experimenting, and so on, we 
should find some very interesting results of this kind." 

In his mathematics he suppresses the condensational wave, and, in doing 
so, makes reference to the electro-magnetic theory of light, which, he thinks, 
has added nothing to our physical conceptions of the ether. In treating, 
further on, of reflection and refraction, he speaks a great deal of the pres- 
sural wave, which many authors have called a condensational wave. I find 
that in some points my notes are fuller than the reporter's. I cannot find 
there the following characteristic passage about the pressural wave: — 
''People have tried to muddle this. The pressural wave has been the 
difficulty. Cauchy starved the animal, M'Cullagh and Neumann didn't 
know of its existence, Haughton put it in an Irish car and it wouldn't go, 
Green and ttayleigh treated it according to its merits." * 

With regard to the possibility of a condensational wave, and to the electro- 
magnetic theory of light, we find, on pp. 40-41 : — 

•' We ignore this condensational wave in the theory of light. We are 
sure that its energy, at all events, if it is not null, is very small in compar- 
ison with the luminiferous vibrations we are dealing with. But to say that 
it is absolutely null would be an assumption we have no right to make. 
When we look through the little universe that we know, and think of the 
transmission of electrical force and of the transmission of magnetic force, 
and of the transmission of light, we have no right to assume that there is 
not something else that our philosophy does not dream of. We have no 
right to assume that there may not be condensational vibration in the 
luminiferous ether. We only do know that any vibrations of this kind 
which are excited by the reflection and refraction of light are certainly of 
very small energy compared with the energy of the light from which they 
proceed. The fact of the case as regards reflection and refraction is this: 
that, unless the luminiferous ether is absolutely incompressible, the reflec- 
tion and refraction of light must generally give rise to waves of condensa- 
tion. Waves of distortion may exist without waves of condensation, but 
waves of distortion cannot be reflected at the boundary surface between two 
mediums without exciting in each medium a wave of condensation. When 
we come to the subject of reflection and refraction we shall see how to deal 
with these condensational waves, and find how easy it is to get quit of them 
by supposing the medium incompressible. But it is always to be kept in 
mind to be examined into : Are there or are there not very small amounts 
of condensational waves generated in reflection and refraction ; and may, 
after all, the electric force not depend on the waves of condensation ? 
Suppose that we have at any place in air, or in luminiferous ether, a body 
that, through some action we need not describe, but which is conceivable, 
is alternately positively and negatively electrified : may it not be that this 
will be the cause of condensational waves?" It is then supposed that two 
spherical conductors are connected to the terminals of an alternating dynamo 
machine, and the quotation proceeds : — 

" It is perfectly certain, if we turn the machine slowly, that in the 
neighborhood of the conductors we will have alternately positively and 
negatively electrified elements with reversals perhaps two or three hundred 
per second of time, with a gradual transition from n^^tivc through zero to 
positive, and the same thing all through space ; and we can tell exactly 
what is the potential at each point. Now, does any one believe that, if that 
revolution was made fast enough, the electrostatic law would follow? 
Every one believes that, if that process be conducted fast enough several 
million times, or millions of million times per second, we should be fkr 
from fulfilling the electrostatic law in the electrification of the air in the 
neighborhood. It is absolutely certain that such an action as that going on 
would give rise to electrical waves. Now it does seem probable to me that 
electrical waves are condensational waves in luminiferous ether, and 
probably it would be that the propagation of these waves would be enor- 
mously faster than the propagation of ordinary light waves. I am quite 
conscious, when s})eaking of this, of what has been done in the so called 
electro magnetic theory of light. I know the propagation of el^ric 
impulse along an insulated wire surrounded by gutta-peri*ha, which I 



* The paasfige roay bo found on p. 233. There are sonic omfraions fW>m the leeture*, but 
only for rca>ons indioated by Sir Wni. Thommin either »t the time in the cUss-room, or 
»ubseq«ieiitly by ieiiers, which have been incorporated iu the report. A. S. H. 
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worked out myself about the year 1854, and in which I found a velocity 
comparable with the velocity of light. . . . That is a very different case 
from this, and I have waited in vain to see how we can get any justification 
of the way of putting it in the so-called electro-magnetic theory of light." 

In those parts of the lectures which deal with wave propagation in an 
isotropic medium, by far the most interesting parts are those which treat of 
the conditions at bounding surfaces, whether these surfaces be reflecting 
and refracting surfaces or surfaces of radiating molecules, or surfaces of 
absorbing molecules. Lord Rayleigh's investigations and his own on the 
likelihood of the density or the rigidity of the substance composing a 
molecule diflering from that of the ether are also full of interest. 

Much of this part of the subject has been thoroughly worked out before, 
but here the treatment is so original, tlie language is so suggestive, and I 
need hardly say that the whole course of lectures is so pregnant with useful 
ideas, that every one who reads this part will be well repaid. 

Having now roughly indicated the novel points and the general mode of 
treatment of the problem in molar dynamics, I propose in the next notice 
to give some account of the problem in molecular dynamics, which occupied 
half of the time. 

II. 

In the present article »Sir William Thomson's spring and shell molecule 
will be described and its theory sketched, in so far as this has been investi- 
gated with the view of getting over some of the difficulties which surround 
the wave theory of light. In Helmholtz's memoir on anomalous dispersion, 
a sketch of such a theory was published. But this new molecule differs 
from that of Helmholtz in several ]X)ints, chiefly in the fact that absorption 
is not accounted for by any viscous action in the molecule dissipating the 
energy of vibration into low grade heat. Most readers who have ever 
visited the natural philosophy lecture-room in Glasgow University will 
recognize a very old friend in this new molecule, where they have seen it 
vibrating, I supj)ose, any time since the University occupied its present 
site. In appearance the molecule has been changed, but its theory as 
taught to the students there is identical. For a description of this molecule 
let us refer to page 10 of the lectures : — 

" Imagine for a moment that we make a rude mechanical model. Let 
this be an infinitely rigid spherical shell ; let there be another absolutely 
rigid shell inside of that, and so on, as many as you please. Naturally we 
might think of something more continuous thau that, but I only wish to 
call attention to a crude mechanical explanation possibly of the effects of 
dispersion. Suppose we had luminifcrous ether outside, and that this 
hollow space is of very small diameter in comparison with the wave length. 
Let zig-zag springs connect the outer rigid boundary with boundary num- 
ber two. I use a zig-zag, not a spiral, spring which has the helical 
properties which we are not ready for yet, such properties as sugar and 
quartz have in disturbing the luminiferous vibrations. Suppose we have 
shells two and three also connected by a sufficient number of zig-zag 
springs, and so on ; and let tliere l)e a solid nucleus in the centre with 
spring connections between it and the shell outside of it. If there is only 
one of these interior shells, you will have one definite i)eriod of vibration, 
Sup()06e you take away everything except that one interior shell ; displace 
that shell and let it vibrate. The period of its vibration is perfectly deti- 
Dite. If you have an immense number of such shells with movable mole- 
cules inside of them, distribute*! through some portion of the luminiferous 
ether, you will put it into a condition in which the velocity of propagation 
of the wave will be different fi-om what it is in the homogeneous luminif- 
erous ether. You have what is called for, viz. a definite period ; and the 
relation between the period of vibration in the light considered and the 
period of the free vibration of the shell will be fundamental in respect to 
the attempt of a mechanism of that kind to represent the phenomena of 
dispersion. 

"If you take away everything except the one shell, you will have almost 
exactly, I think, the view of Helmholtz's paper — a crude model as it were 
of what Helmholtz makes his pai)er on anomalous dispersion. Helmholtz, 
besides that, supposes a cerUiin degree or coefficient of viscous resistance 
against the vibration of the inner shell, relatively to the outer one. Helm- 
holtz does not reduce it to a gross mechanical form like this, but merely 
assumes particles connected with the luminiferous ether and assumes a 
yisoous motion to operate against the motion of the particles." 



In the lectures the action of such a molecule when subjected to forced 
vibrations was illustrated by a model of ingenious construction, which 
among the irreverent passed by the name of the " wiggler." A steel wire 
was hung vertically, and five or six lathes 2 feet long and 2 inches wide 
were attached in a horizontal position to the wire, each one having three 
pins fixed in it for this purpose. These lathes were loaded at their ends, 
the weight on each lathe being less than that on the one alx>ve it. The 
lowest lathe was attached to a pendulum arrangement which impressed 
forced vibrations upon the system, the period being adjustable. The theory 
of such a svstem is the same as that of the molecule descril)ed above. 

But in working out the theory a third type of vibrator was used, the 
identical one which vibrates in the lecture room at Glasgow. This is a 
series of weights attached to each other by vertical springs which can be 
stretched. The highest is the heaviest, and the others are arranged in the 
order of weight. 

Calling P the lathe with forced vibrations (corresponding to the external 
massless shell acted on by the ether) and f its displacement, mi, nif, &c, 
are the successive masses, ari, zs, &c., are their displacements 



t/« = — 



xt 



and measures the relative displacement of mi and mf . Ci, Cf, &c., are the 
constants of successive spring connections, ct (ri — xt) is the force of 
restitution in virtue of the spring connection between xi and Xf t is the 
period of forced vibration. 
We thus arrive at the equation 

■^ = — :jj . —fi^i^^ + mi+ii*i + i -h . . . -h mjx/), 

and since the right hand member is essentially negative, it follows that all 
the us diminish with increase of period. The critical cases occur when 
the period of forced vibration agrees with the natural period of any of the 
shells or lathes. When the forced vibration is very rapid, all successive 
masses move in opposite directions. When the forced period is slower, ui 
becomes zero, and Xi is infinite — i. e., the vibration of the lowest mass is 
infinite in comparison with the forced vibrator, and so with the other vibra- 
tors. When the forced period is slower, Ui becomes negative, t.€., the lowest 
mass begins to vibrate in the same direction as the forced vibrator. Succes- 
sive critical cases occur as the forced period reaches the natural periods of 
successive vibrators. At the critical period for any one vibrator, all those 
below it are vibrating in one direction, while the critical one and those 
above it are executing very large vibrations in opposite directions succes- 
sively. 

These critical periods are admirably adapted for explaining absorption 
and also anomalous dispersion. In highly absorbing media which cut off 
a band of light from the spectrum, the refractive index for colors neighbor- 
ing to the band is remarkable ; thus light of greater wave-length than the 
band is refracted more, and light of less wave-length than the band is 
refracted less than in normal substances. Lord Rayleigh considered this to 
be due to the mutual influence of the vibrating molecule and ether. If the 
point of support of a pendulum is vibrated in a different period, the period 
of the pendulum is changed. Lommel seems to have been the first to 
make dispersion depend upon associated matter. 

The influence of a large number of the spring and shell molecules dis- 
tributed through the ether upon the velocity of light in that medium is 
examined and shown to depend upon the wave-length or period. Finally 
at p. 108 we obtain the following formula : 

p and / Tueasture the density and rigidity. 
Energy of Ist Bhell mi 



K% 



Energy of the whole 
the ith critical period.* 



for T SB K. 



*The critical periods denote by x^ are the roota of -^ a or ui «? 0. Vibrationaof 

the molecule in these periods can evidently communicate no motion to the aurroonding 
ether, for ^ = for finite values of zi. On the contrary, if ^ has an actual value in <me 
of these periods z must be infinite. In other words, the energy of motions of theelher 
in these periods is infinitely rapidly absorbed into the molecule. An example men- 
tioned by Sir Wm. Thomson is to vibrate a watch in the period of its hair spring ; the 
balance wheel will soon vibrate enormously and break. Sir Wm. Thomson said on tliii 
point before he introduoed the mathematical analysis of the sul^ject (p. 37) : ''If yoa 
want to hurry up a particle (or.a swings for example) yon shove it at the end of on* 
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"Thh in the e;!|ire!wion for the nqnnrc of llie rprmctiro index, oe it is 
afiected bj the {ireKnce of molcL'ulcg nrran^rd in that wut. It ih too late 
to go into this for interpretation ja<it now, Itul I will tell jou thut if vou 
lake r runsiderably less thon Sj und very mui*li j^reuU'r than 't .voi> will get 
* Ibrmiila with enouKli dJnpuHiible eoiistanta to repnticnt the index of 
refrnction bj- an empirical formula, as it were, which from what we know, 
and from what f^ellmeier and Kellcler hare siiown, we run oecept an ample 
for repreeentini; the refraction index of niuil tratiBpsrent substaiiL-cs. We 
have the means uf extending its juwerg and introducing the eSmiis of thoM 
other tenns, bo (liat we have a formula which is more than suflicienl to give 
vs a mathematical expresnion of the rermiigibilily in tlic cbiic of any tnna- 
parent body whoee refrungiliility is r('liui>je." 

In fact the above formula it equivalent to the well-known formula of 
Quichy vtA olhera, viz. : 

/, = /,,(J + ^,+-^.-f...) 
when we are not dealing with critical caaea. Examining the formula 



for^ 



e that ai 



r approaclie 



l' becomes infinite, and for r a 



little greater than K^, /i' is negative, which is imposaibte, and wc can have 
DO aMignable velocity for Buch a period — l.t, there ie absorption for all 
valnee of r^ iii, which make ;i* negative. Moreover, owing to the exist- 
ence of a critical period, (|, the refractive index is abnormally increased fur 
values of r which arc just lea than xg, and it is abnormally diminit'hed 
just when /i' becomes jioiiitive. This means (hat the refrangibiliiy of rayi 
in a highly absorbent medium, in the neighborhood of the band of absorp- 
tion, 19 anoniulous in the direction indicated by Kundt in his resenrclies on 
anomalous dispersion. Here is what we find at p. loO on ctilicul values 
of r and [lie manner of absorption : — 

"We shail try to see Boraething more of the eflert of light propagated 
through a medium of a period exactly equal (i. I believe each sequence 
of vibrations will throw in a little energy which wil! spread out among the 
di&erent possible moliooB of the molecule. The combination of the 
■equences, formiug what we call continuoua tight, is not a continuous phe- 
Oomenon at all. I believe that the first effect when light begins will be; 
each sequence of iravea of the exact period throws in some energy into the 
WolecTile, That goes on until, Boniewhcre or other, the molecule gela 
uneajiy. It takes in an enormous nroouat of energy before it begins to gel 
liarticularly uneasy. It then moves abont, and begins to collide with ild 
neighbors, perhaps, and will therefore give you heat in the gas, if it be a 
gaseous molecule. It goes on colliding with the other moleculee, end in 
that way imparting its energy to them. The energy will be simply carried 
•way, by convection if you please, or a part of it perhaps. Each molecule 
set to vibrating in that way becomes a source of light, and so wc may 
explain the radiation of heat from the molecule afler it has been got into 
the molecule by seijuences of waves of light. I believe we can so explain 
the augmented pressure of a gas due to thu ai>sorption of heat in it. 

"We may consider, however, that the chiefest vibniiion of the molecule 
is that in which the nucleus gnes in one diret'tion, and the shell in the 
opposite direction, but with a great amount of energy in the interior vibra- 
tions and very little in the shell, so that the sliell may go on giving out 
phosphorescent energy for two or tliree houni or days, simply vibraling for 
ever, except in so Gir as the energy is drawn off and allowed to give motion 
to other hodie»." 

A great deal more is said about the inHuencc of critical jierioils u|x>n 
anomalous di>^per!<iuii, but, as (he author siiys, "it 'i» like fiddling when 
Borne is buminf; to discus □non)alouii dieiii'n'ion when double refraction is 
vaiting to be explained," ru I will pasa from this subject. 

We have in the lectures sonic iiiilinitiona of the elTect of introducing n 
gyrostat inside the shell molecule, esiieclally with relation to maguetic 
rotation of the plane of polarisation. On this subject the author h-iid s:id1y : 
''But alas! my results give me another law, not more eflect with greater 
frequency, but less efTecI with greater frequency, and according to the 



»ngo (Dd piiJI il il tlio end of the other. You meet Ihli prlaFiple quile often 
known in tb* oonalruclion of clock eKBpemenu. To hurry up l!ie viliratory n 
mint MJd to lbs return foree of particle Ho. I bj the nation of the iprlng coi 
the liandle P. From loolilng ti th>t iblnn, >ad 1. Bnitng to undtnt.md it bf ni 



inverse of the wave-length. • I lliPrefore lay it aside for the present, bu( 
with [lerfect faith that the principle of explanation of the thing is there," 
(p. 244). 

Uut, on reluming to this eonntr;', a more complete theory of the gyros- 
latic molecule was workitl out, sent to Amerii-u, and incorjKiratcd in the 
lectures. In my next and concluding notice I shall touch on the farther 
developments if space iierndls. 

III. 

Before proceeding with new parts of this snhjecl, T wish to say a few 
wonis abont "liddling white Kutiic is btiming." Sir William Thomsun 
wrtlcH lo nie that the exprcwtion was used white dutcusning some mathe- 
matical triviality, and- he wishes lo be relieved of the imputation of 
speaking disresjiect fully of anomaloia difprrii'in, which lie says is quile as 
important as dunble rrfrarli'm. I grant this, but my interprclation of his 
langiinge when I heard the lecture was that so many pu«iilde ways had 
been shown of cxjilaining anQmaloua dispersion that it was mere child's 
play {or Sddle- playing) lo dincuss it white the burning question of double 
refrnction airuiled exjdonalion, upon which (question seems to dejwnd the 
whole safety of the wave-theory of light, that theory being in imminent 
danger of deatrnclion therefrom. 

I shall now give a brief account of the gyrontalic molecules, crude and 
improved. Tlie crude one is a fly-wheel imtide a maseless shell. Here 
there is no gyroslalic action opposing a motion of Iranslalion. but only 
opposing a motion of rotation. This is the molecule which was staled lo 
give the wrong kind of variation of magneto-optic rotation with variation 
of wave-lenglh. The improved gj'roslatie molet^ile [p. 320) consists of 
two fly-wheels on one axis. But the axis is cut in two in the middle 
between them, and the parts filled together by a ball and cylinder joint. 
The other ends of the half axes are supported in ball-and-socket joints in 
the raassless shell. So far as rotation of the shell is concerned, this acts 
like one gjnietat, the axis always remaining in one line. But if the shell 
be fricfionlesB, the ether can only give iranKlulionni movement lo it, and 
the double gyrostat proHucM a gyrostatic effect when the molecule u 
accelerated in any direction except along Ihe axis. 

Tlie special function of this molecule is to explain magnclo-optie rota- 
lion of Ihe plane of polarisation. The axis of the molecule is supjioscd 
lo be the direction of the lines of force. It is reijuired to lie proved that, 
gyroslalic molecules being iml*dded in Ihe ether with their axes jiarallel 
and their directions of rotation the tuune, the velocity uf pmtiagation of a 
circular disturbance going with the gyro^lat is greater than that of a cir- 
cular disturbance in the opposite direction. With a steady pro|>agalioD of 
circulorly jiolurised light, the gyrostats will clearly execute a preccfeionul 
motion. The theory of this motion is examined afler the manner of 
Thomsim and Tail's "Katural Philosuiihy" for a ray along the axes, and 
the gyrtRitaiie eflect is found to lie equivalent to altering the efleelive 
density of the molecule, anil mi altering the vclocily of proiiagation. Thus 
if t aiul c' are the veliicltiea of propajjnlion along the axis of rays polarised 
circularly in the Iwo directions, it comes out that approximately 

where A is a conE<lant depending on the form of the gyrostats, u is the 
■TiKular vclniity of the preccwional n.laiinn of the gyr(».iats. ami ) is the 
vvlwily of nilation of the gyroatals. This is a totally diflt-renl law lo the 
aclitm of the erude gyrostutlc molecule, and is in accordance wilh 
ex]ieriment. 

If now we have hajirornl gyroslalic; molecules imlHiMcil in Ihe ether, 
Ihtir minute rolaiiimn will uHiit the vtlm-ily of pmisigiition in the ninn- 
ncr of crude molerulcs, but their traiishilions will aflctt Ihe veliH-ity in the 
manner now etucidaled. But observe that by dimini.thing the sise of the 
molecules the influence uf the rotational muliun (liminiiiheti, but Ihe influ' 
ence of the translutional motion remains the same (on the assiunptiun that 
the angular gyroslalic vi-lodly is kept Ihe same and the ratio of mass of 
gyrostats lu mass of molecule remains the same). Hence, if we have small 
enough molecules, the law which agrees with experiment alone holds. 
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This is a very satisfactory state of affairs, and I believe it is the first time 
that Sir William Thomson's hint about this phenomenon, so long ago 
thrown out, has been developed. 

There is still so much matter in the lectures that I have not touched 
upon that I am in some difficulty as to what to omit. But I certainly 
should like to transcribe nearly the whole of the last lecture. This is of 
course impossible, but I will claim a little space for some remarks qn 
Bankine*s beautiful but futile attempt to get over the fatal difficulty of 
double refraction (p. 271) : 

*' Sup|)06e here a massless rigid lining of our ideal cavity in the lumin- 
iferons ether. Let there be a massive, heavy molecule inside, with fluid 
around it. The main tiling is that this molecule, which only affects the 
effective inertia of the etber by adding its own mass to the moving mass of 
the ether, has rcolotropy of inertia. Imagine tbis spherule (drawing on the 
board an oblate spheroid with axis vertical) moving iirst in a horizontal 
direction. The eflective inertia of this sheath will be altered if it moves 
to and fro in a vertical direction, there being, by hypothesis, liquid between 
it and the ether. The density of this mass must be greater than the 
density of the liquid, that is all. If there is danger of its coming to the 
sides of the cavity, let there be springs to keep it in place, if you like, but 
let its connection with the lining of the cavity be in the main through fluid 
pressure. Then its eflective inertia is different in different directions^ 
This fluid lining seems to hit off the very thing we wanted. Now comes 
Bankine's want of strength. He cut around the edges of it, and, I think, 
rather jumped at it, and put down a wave-surface the same as Fresnel's, 
and said that it came to that. But, alas ! Stokes (long before Lord Kay- 
leigh suggested it) showed that it would give a diflerent surface from 
Fresnel's. Lord Rayleigh, in repeating Kankinc's suggestion, showed his 
strength where Rankine was not so strong in mathematical powers of 
grappling with a difficult mathematical problem. Lord liayleigh is a man 
who grapples with a difficulty and sees how much he can do with it. He 
puts it a'iide if he cannot solve it, but he never shirks it. Rankine was 
not a mathematician in that sense at all. Lord Rayleigh finds, not Fres- 
nel's wave-surface, but a wave-surface differing from Fresnel's by certain 
terms appearing in reciprocals instead of directly." 

Now Stokes has shown that Huyghen's construction satisfies experiment 
with great accuracy, and hence Rjinkine's eflbrt fails. The desperate con- 
dition of the wave-theory is shown by the words penned by Lord Rayleigh 
before he knew of Stokes's experiments (p. 272) : " Should the verdict go 
agjiinst the view of the present paper, it is hard to see how any consistent 
theory is possible which shall embrace at once the laws of scattering, 
regular reflection and double refraction." 

It appears, then, that after all the labor which has been expended upon the 
wave-theory of li^ht, it fails absolutely, and, as it seems, hopelessly, in two 
points of primary im|K)rtance. One is the extinction of the ray polarised by re- 
flection ; the other is double refraction. In other matters we have difficulties, 
but we cjin see a possible means of escape. Here there seems to be none. 

Before concluding this series of articles I wish to siiy a little more about 
the manner of their delivery. It is a rare experience for students to have 
the opiK)rtunity of studying the workings of a great mind while grappling 
with a problem. This is what occurred during the three weeks of the lial- 
timore lectures. During the whole of this period one or two ardent 
students were hunting up references in the Peabody Library, <&c., and liter- 
ally filled Sir William Thoms*m's rooms with the results of their searches, 
and Sir William generally read these books. He sjiys (p. 70) ; " An inter- 
minable number of books have been brought to me, and in every one of 
them I have found something very ini^>ortant." But at p. 98 he says: **I 
got another quarter-hundredweight of books on the subject. I have not yet 
read them all through." In this way he often came for the first time upon 
researches bearing on the question in hand. Thus (p. 77) : " I only found 
this morning that I^mmel also goes on to double refraction of light in 
crystals [with imbedded molecules]. The very problem I am breaking 
my head agjtinst." Evidence is always cropping up that the author is in 
the habit of going farther into a subject by original mathematical 
analysis than by reading up other people's work. I will give some 
examples. Speaking of a reference by Rankine to cubic asymmetry, 
he says: " I only came across this in Rankine two or three days ago. But 
I remember going through the same thing myself not long ago, and I said 
to Stokes — I always consulted my great authority, Stokes, whenever I got 



a chance — ' Surely there may be such a thing found to exemplify this kind 
of asymmetry ; would it not be likely to be found in crystals of the cubic 
class?' Stokes — he knew almost everything — instantly said: *0h, Sir 
David Brewster thought he had found it in cubic crystals, but there was 
an explanation that it seemed to be owing to the effect of the cleavage 
planes or the separation of the crystal into several crystalline laminte' " 
(p. 158). Then again he says: — "I am ashamed to say that I never heard 
of anomalous dispersion until after I found it lurking in the formulas. I 
said to myself, 'These formulas would imply that, and I never heard of it;' 
and when I looked into the matter I found, to my shame, that a thing 
which had been known by others for eight or ten years I had not known 
until I found it in the dynamics" (p. 120). Once more we find : — "I was 
thinking aljout this, three days ago, and said to myself, * There must be 
bright lines of reflection from bodies in which we have those molecules 
that can produce intense absorption. Speaking about it to Lord Rayleigh 
at breakfast, he informed me of this paper of Stokes's, and I looked and 
saw that what I had thought of Wiis there. It was known perfectly well, but 
the molecule first discovered it to me. I am exceedingly interested about 
these things, since I am only beginning to find out what ever>'body else knew, 
such as anomalous dispersion, and those quasi colors, and so on" (p. 282). 

The purely physical bent of the author's reasoning is well shown in 
speaking of Rankine's work at p. 270: ''I do not think I would like to 
suggest that Rankine's molecular hypothesis is of very great importance. 
The title is of more importance than anything else in the work. Rankine 
was that kind of genius that his names were of enormous suggestiveness, 
but we cannot say that always of the substance. We cannot find a 
foundation for a great deal of his mathematical writings, and there is no 
explanation of his kind of matter. I never satisfy myself until I can make 
a mechanical model of a thing. If I can make a mechanical model, I can 
understand it. As long as I cannot make a mechanical model all the. 
way through, I cannot understand; and that is why I cannot get* the 
electro-magnetic theory. I firmly believe in an electro-magnetic theory 
of light, and that, when we understand electricity and magnetism and 
light, we shall see them all together as parts of a whole. But I want 
to understand light as well as I can without introducing things that we 
understand even less of. That is why I take plain dynamics. I can get a 
model in plain dynamics, I cannot in electro-magnetics. But so soon as we 
have rotators to take the parts of magnets and something imponderable to 
take the part of magnetism, and realize by ex]>eriment Maxwell's beautiful 
ideas of electric displacements, and so on, then we shall see electricity, 
magnetism, and light closely united and grounded in the same system." 

The model of an electro-magnetic ether described by Prof. Fitzgerald on 
March 28, to the Physical Society, founded on Clerk Maxwell's celebrated 
pa{)ers in the Philosophical Magazine in 1860 and 1801, goes a long way to 
clear away the objection raised by Sir William Thomson. 

In reading these lectures, it must be remembered that they are uncor- 
rected verbatim reports, and one is surprised at seeing that the matter is so 
continuous and readable. A considerable freshness is given by the con- 
versational interludes and remarks, which would not |)erhaps have appeared 
in a written work. As mentioned before. Sir William spoke of the 
pressural wave as an animal ; this was very happy, as he had just before 
called it the btte noir of the mathematicians. He says at p. 34 : — " I do 
not like the words ' paradoxical phenomenon.' ^ Curious phenomenon ' or 
* interesting phenomenon ' would be better. There is no paradox in science. 
We may call it a dyiiamoxj but not a paradozr At p. 115 he says : — "The 
struggle of 1815 (that is not the same idea as la grande guerre de 1815) was, 
who was to rule the waves, Cauchy or Poisson ? " 

To many it will seem, after reading these lectures containing a review of 
what has been done and suggestions of what might be done, that certain 
facts are hopelessly irreconcilable with the wave-theory of light. Sir 
W^illiam Thomson has certainly not shirked a single difficulty, and perhaps 
has even made them look more glaring than is necessary. But, if this be 
an error, it is on the right side. 

The reporter has introduced into the volume some doggerel rhymes read 
by a certain student of the lectures at a farewell dinner at Baltimore given 
by President Uilman : — 

*The»e reports are generally quite verbatim^ bat I am sure Sir William Thomson k not 
respontiible for this characteristic Americaniam. — Q. F.— (See on this note, letters in 8oienM^ 
of "A. G.", June 5, p. 464, and " E. W. C", June 19, p. 494.— A. 8. H.). 
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The Lament of the Twenty-me (hefficienU at parting from each 
other and from their Esteemed Molecule, 

An seolotropic molecule was looking at the view, 
Surrounded by his coefficients twenty-one or two, 
And wondering whether he could make a sky of azure blue, 
With plagiotatic ab c and thlipsinomic Q. 

They looked like sa,nd upon the shore with waves upon the sea, 
But the waves were all too wilful and determined to be free ; 
And in spite of n'« rigidity they never could agree 
In becoming quite subservient to thlipsinomic P. 

Then web-like coefficients and a loaded molecule, 
With a noble wiggler at their head, worked hard as Haughton's mule ; 
But the waves all laughed, and said, " A wiggler, thinking he could rule 
A wave, was nothing better than a sidelong, normal fool." 

So the coefficients sighed, and gave a last tangential slcew. 
And a shook hands with b and (?, and S and T and U, 
And with a tear they parted ; but they said they would be true 
To their much-belovM wiggler and to thlipsinomic Q, 

Signed, (<;,/), a Cross Coefficient now Annulled, 

The social and scientific intercourse of these three weeks at Baltimore 
was an experience that will be forgotten by none of the twenty-one 
coefficients, and they all sympathized with Sir William Thomson in his 
concluding remarks at p. 289 : — 

"I am exceedingly sorry that our twenty-one coefficients are to be 
scattered, but, though scattered far and wide, I hope we will still be 
coefficients working together for the great cause we are all so much 
interested in. I would be most happy to look forward to another con- 
ference, and the one damper to that happiness is that this one is now to 
end, and we shall be compelled to look forward for a time — I hope only 
for a time, and that we shall all meet again in some such way. I would 
say to those whose homes are on this side of the Atlantic, * Come on the 
other side and I will welcome you heartily, and we may have more con- 
ferences.' Whether we have such a conference on this side or on the other 
side of the Atlantic again it will be a thing to look forward to — as this is to 
look back upon — as one of the most precious incidents I can possibly have. 
I suppose we must say farewell ! *' 



Errata and Additional Notes. 

[From Nature, No. 801, London, March 5, 1880]. 

As it is possible that some of your readers may have obtained copies of 
the papyrograph report of my lectures on " Molecular Dynamics," delivered 
at Baltimore during October, 1884, 1 should be obliged by your giving pub- 
licity to the following corrections : — 



Page 34, lines 18 and 19. — Ddete "we may call it a dynamox but not a 
paradox." I have no recollection nor can I imagine what the word was 
that I suggested as more logical than " paradox" ! 

Page 59, line 14. — For " Distortional" substitute "Condensational," 
Page 296. — In the two expressions for V, given in equation (17), insert 

" tan i" before " ^ " ; also, in the expressions /or "tan c" and "tan 

(u* n« 

f, " of equation (20) insert " tan i" before " ^ - , -; -." The formula from 

which these expressions are deduced is correctly given at the foot of page 
295. 

Page 296. — In line 13 from the top of the page, and in the left hand 
members of equations (19) and (21), for "w" and "wi" read "o" and "6i 
respectively. 
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[From Nature, No. 805, April 2, 1885]. 

I think there must be some mistake in Prof. Forbes' report of Sir Wm. 
Thomson's remarks, as quoted in Nature of last week (p. 461) upon the rate 
of wave-propagation on Maxwell's electro-magnetic theory of light. From 
the end of the last quotation one would suppose that Sir Wm. Thomson 
intended to convey that the rate of wave-propagation that Maxwell's theory 
asserted to be the same as that of light, was the rate of propagation of a 
variation of a current in a conducting wire. Now Sir Wm. Thomson 
cannot, I am sure, have intended to convey any such mistaken notion. 
Maxwell carefully guards against any such mistake by pointing out that 
conduction of electricity is of the nature of diffusion, and not of a 
wave-propagation, and so has no definite velocity. What Maxwell has 
calculated is the rate of propagjition of disturliances in non-conductors, and 
not in conductors. It is the rate at which the disturbances, produced in 
the way considered by Sir W^m. Thomson in the preceding part of this 
quotation, would be propagated by transverse vibrations. Of course, as Sir 
Wm. Thomson asserts, something analogous to a longitudinal vibration may 
co-exist with these, but Maxwell's theory shows that a medium which 
would transmit only transverse vibrations would explain electric and mag- 
netic phenomena. 

Geo. Fras. Fitzgerald. 

40, Trinity College, Dublio, March 23. 

[The passage (juoted by Mr. Forbes is correctly reportetl. A more full 
explanation of this subject will be found in Nichol's " Cyclopcedia," second 
edition, 1860, article "Electricity, velocity of;" reprinted in vol. ii, art. 
Ixxxi, of my collected mathematical and physical papers. — W. T.] 

Additional correspondence on the same subject is given in Nature, No. 
810, May 7, 1885. 

Sir Wm. Thomson's lectures, p. 276, lines 21, 22 from the top. — For ground 
glass and plain glass read crown glass and flint glass. a. s. h. 



CORRESPONDENCE, 



Extract from a letter fr<yin Mr. J. Hammond, Buckhurst Hill, 
Essex, England, to Dr. Craig. 

May 18, 1885. — . . . I send herewith a complete set of syzygies for the 
Quintic, for publication in the American Journal of Mathematics, I have 
other results to follow, viz., expressions of the fundamental semi-invariants 
of the Quintic in terms of those of the Sextic, or say formulae of reduction 
from the Quintic to the Sextic ; only the formula of reduction for the Skew 
Invariant remains to be calculated. Then there is the enumeration of the 
second syzygies of the Quintic, i. e. the linear relations connecting the com- 
pound syzygies. Of these there is an enormous number. I have catalogued 
(enumerated and named) more than 1600 of them all irreducible and hun- 
dreds more remain to be catalogued. Beyond these there are third, fourth, 
&c., eighteenth syzygies for the Quintic, and similar results to be obtained 
for the Sextic, only here there are second, third, . . . twentieth syzygies. 
There is, therefore, enough to do to finish the theory of these Quantics 
without going on to the 7-ic, which I believe is full of interest. . . . 

The paper I mentioned in my last letter, on Perpetuants with Applica- 
tions to the Theory of Finite Quantics is only partly written out yet, it has 



been put on one side (but not forgotten) to make way for the present com- 
munication, for the results in which I claim absolute correctness. . . , 

Extract from a letter from Mr. P. Seelhoff, of Hamburg, to 
Dr. Craig. 

June, 1885. — — Ausserdcm geht Ihnen aber noch eine andere Arbeit von 
mir zu, auf die ich ganz besonderen Wert lege, da ich in ihr eine von mir 
gefundene Losung dcs Problems, grosse Zahlen Uicia in ihre Faktoren aua 
zulosen, gebe. Herr Prof. Bouniakowsky in St. Petersburg hat mir von den 
Arbeiten des Herrn E. Lucas in dem Am. Journal geschrieben ; ich kenne 
diese leider noch wenig, doch werde ich in der nachsten Zeit mich mit 
seiner Th^rie des fonctions simplement pdriodiques, ein Werk welches die 
hiesige Stadt-bibliothek auf meinen Antrag hin bestellt hat, beschafligen. 
Es ist ja wohl ein Abdruck aus Ihrem Journale. 

Zu dem Resultate, welches Herr Lucas fiir die Zahlen 2^* — 1 ets erlangt 
hat, bin ich auch gekommen, oline Kenntniss davon zu haben ; audi die 
Zerlegung von *2** + 1 durch Herrn Lundry habe ich selbstandig gefunden • 
ich weiss nicht, ob es bekannt ist, dass auch der grossere Faktor in diesem 
Falle eine Primzahl ist. Ich kann dies nachweisen. . . . 
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REPORTS OF RECENT COMMUNICATIONS TO THE UNIVERSITY 

SOCIETIES; AND OTHER SCIENTIFIC NOTES. 



On a new Group of Vedic words belonging to the 
root praC| **to ask." By M. Bloomfield. 

[Abstract of a paper read at a meeting of the University Philological Association, May 
8,1885]. 

The hymn Atharva-Veda, ii, 27, has been translated and misunderstood 
three times by Weber, Ind. Stud., xiii, 190; Ludwig, Der Rig- Veda, vol. 
3, p. 461 ; and Grill, 100 Lieder des Atharva-Vc<la, p. 16. All three trans- 
lators err because they regard the words prag and prdtipra^ as derived from 
the root ag " to eat," and the preposition pra ; they are thus led to regard 
the hymn as an incantation against robbers of provisions, pronounced in 
order to protect granaries, cupboards, and the like. 

We can omit the verses which contain the refrain : prdgam prdiiprdgo jahif 
etc., as they do not add to the general sense of the hymn. There are left 
verses 1 and 7 : 

ne ' c chdtrvh prdgam jayati sdhamand * bhibhur asi, 

pragam prdtiprugo jcdiy arasAn kniv omdhe. 

tdsya prd^am tvdmjahi y6 na indrd ' bhiddaatij 
ddhi no bruhi ^dkiibhih prdgi mam uttaram krdhi. 

The scholars mentioned above translate about as follows: 
1. " May the enemy not rob my provisions ! thou art mighty and victorious 
(o pdtd-plant) ! Strike thoso who damage my provisions, make them 
feeble, o plant I 
7. Destroy, o Indra, the provisions of him who is hostile to us; favor us 
with your might ; make me uppermost in provisions ! " 

I propose the following translation which is based upon the conviction 
that the hymn has nothing to do with provisions, granaries, and the like, 
but is an incantation made against a parliamentary opponent before enter- 
ing uiK)n a debate in the mbhd or parisad, the assembly of the village : 
1. "May the enemy not win the debate ! thou art mighty and overwhelm- 
ing (o pata-plant) ! 

Overcome the debate of those who debate against us ! render them stupid I 
7. Do thou overcome the debate of the one who is hostile against us, o 
Indra 

Do thou encourage us with your might ; render me superior in dispute." 

The ground for this deviation from the authorities in the exegesis of the 
hymn is a passiige in the Kaupika-sutra in which this hymn is cited. It 
occurs in the 38th chapter, sutras 17 fg. 

Sutra 17 ; iyam vlrud iti (i. 34) madugkam khddann apardjUdl parisadam 
dvrajaii. 

Ddrila: janasnmuhaiii jyesthl madhnkam bJiakmyan dvrajane mantrah . . . 
pratyarlhajapadomramanam prdyagcittam. 

Evidently the scene is the village-assembly. The eldest of the village, 
who presides in the assembly approaches it chewing sweet-wood, in order 
that his voice may be persuasive. At the same time he praises the wood, 
from which he expects such beneficent influence. We are therefore pre- 
pared to find the next passage dealing with matters of the assembly. 

The next sutra, which cites our hymn, reads as follows: 

SiUra 19: ne ' c chatrur iti pratiprdgiium, I translate: "With the hymn 
ii, 27, 1, he approaches the one who is assailed in debate (i. e. his opponent), 
from a north-easterly direction while cJiewing pa(d-plant." 

Ddrila: pdtdniiilam khddann ajxirdjitdt pratiprdf^itam dvrajcUi, 

Sdtra 19: anvdha. 1 translate: He pronounces the hymn ii, 27, against 
bis opponent. 

Darila : prativddinam anvdha. 

It is quite evident tliat the scholiast glosses the word pratiprdgitam by 
prativddinam. Pratiprdgitavij which is simply marked with an interrogation 
sign in the new San.skrit lexicon of the Petersburg Academy, is therefore a 
quasi -<lenominal passive participle from pidtiprdg (Whitney, 1176**), one 
affected by a prdtiprd(;, by a counter-argument. 

We gain in this manner three words from the root prag : 

Prd^j ace. prdganij loc. prdgi, debate, dispute, in the same sense as pra^na. 
It is formed exactly like wc, loc. vdcl^ from root vac. 



Prdtiprdr^y "having a dispute against," controverser, disputant, enemy. 

Pratiprdgita, " affected by or attacked by dispute, controversy." 

The word prdg occurs once more in the same chapter of the Kau9ika, and 
here it is even more clearly not to be derived from the root of "to eat" 
with the preposition pray but comes from prog " to ask." 

The passage reads as follows : brahma jajfidnam iti adhydydn updkarisyan 
abhivydhuraijiati, I translate : " When about to begin the reading of a Veda- 
lesson he (i. e. the teacher) lets (them i. e. the pupils) recite the hymn AV., 
iv, 1." 

Darila: updkarmagu gisydn abhivydhdrayati mktam; kalahapainhdra {/for 
parihdsa) dosandgdt prdyagcittatvain. "An expiatory proceeding for the 
purpose of counteracting the evil effects of quarrels and unseemly merri- 
ment (in the school)." 

The next sutra read: prdgatn kaihayisyan, I translate: "Also when 
ex^wunding (to the pupils) a disputed question, he lets them recite the first 
hymn." 

Darila : praiipragnam katkayi»yan. Here Darila glosses prdg distinctly by 
pratipragiuu 



Note on the Study of Sanskrit and Comparative 
Philology. By M. Bloomfield. 

The study of Sanskrit with its close companion Comparative Phil- 
ology at present not only claims the attention of the specialist, the 
Indian philologist, and the student of linguistic science, but ought to 
form an essential portion of an historical education, or even a liberal 
education in general. To begin with the vast peninsula, a small conti- 
nent in itself, with its 225 millions of inhabitants, even if considered 
aside from the rest of the world, cannot fail to be interesting because 
of the very considerable part (about one-fifth) of the human race which 
it contains. Yet this constitutes its smallest claim upon the atten- 
tion of educated men. The rcjd reason whv India is and must con- 
tinue to be studied lies in the fact, that it is in so many senses a 
part of ourselves, that it contains the reflex, or even better an important 
version of the life t)f the peoples of Europe, of their literatures, their 
ancient religions, laws, manners and customs, and their languages. At 
least a thousand years before Christ India was invaded by successions 
of Aryan tribes, who succeeded finally in becoming masters of the entire 
peninsula. They brought with them a rude civilization, which in all lead- 
ing respects reflects in a more archaic form the early life of the leading 
nations of Europe, the Greeks, Romans, Teutons, Celts, and Slavs. This 
they were left to develop peacefully for hundreds of years, undisturbed 
by serious invasions. In a literature preserved almost in full and 
continued in uninterrupted development, we ai*e able to study the Aryan 
Indians, so as to obtain the most complete picture which we possess 
at all of any of the pe<»ple8 of the Aryan race. 

If we, would understimd the primitive religion of these peoples we 
must turn to the oldest Indian records, the Vedas, and study their 
mythology. The very names "Science of Religion" and "Comparative 
Mythology" date from the opening out of the Vedic records. The 
study of house-customs, tales, fables, proverbs, folk-lore, superstitions, 
and the earliest forms of popular thought and feeling — materials which 
furnish a more vital constituent of history, than the schemes of courts 
and records of battles — these studies are indebted to India more than 
to any other source for their present vitality. The tides and fables which 
are familiar in the mouths of our i)eople are ever and anon traced back 
to Indian Buddhist ical sources, where they appear with undiminished 
or increased drollery and pathos, and the customs and manners dee^^jest 
ingrained in popular habit can often be found systematically described in 
Indian looks on honse-law. The student of Historical and Comparative 
Jurisprudence finds in India laws rich in suggestions by their contrast as 
well as by their similarity to Euroi)ean law. The works of Sir Henry 
Sumner Maine, one of the most enlightened investigators in this field, 
bear witness on every page to the fundamental importance of Indian 
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laiT in (liis inoHt intercsling and new field nf roicanth. Investigation 
into (he Buurcc« and unteccdi'iils oi all lav and all government, Imsod, as 
they mtist U', upon il itUid.v of the earliest aiul moat fumliinK-iital fumis 
of sotiety, as c. g. the iiriiiiilive villuge ivmniiinily, and the primitive 
patriarcbial forms of ^'ovt-niuent, are U-sl carnud on with tlit liclj) of 
Indian records. And even tu-dny the Livat praetieal field of ohservation in 
this line are the t^till existing village estates in India, in whii^h the germs 
of onr own political history nre slilt iin^xtrved to a con^ideruble entent. 

Tlie study of the development of abBtnu-t religions and philosophiail 
thought finds scope in India to an extent eliiewhcre unexampled in 
the history of man. Nowhere i^n we traee eontinnoiisly niKler the 
guidance of native records, which olten liave pre^ervird intact every 
link in tlie chain of development, the gn.iwth of a primitive simple 
polytheism into more alistrai-t tbrms of rolijfion. ■ lu India simple Vedie 
polytheism, philosoplilL'al liralimanism, humanitarian Ilnddhisni, and all 
the modem forma of Hindu rellgiim are cimnctled; we see them 
gradually grow one into anolhcr, or one out of another, ») that even 
the most complieatcd facts can Ije traced back to llieir sources. Tlie 
subtlest philosopliy and llie most naive conceptions of girimitive simple 
man hold eacli other by the hand. And tlie study of the literature of this 
vast period, if carried on in tiic right s]jirit, is full of human interest, full 
of lessons us good as can he derived from the uludy of tlie liest Kuro|kcan 
literatures. Max Miiller, in a course of lectures delivered before the Uni- 
versity of Oambriilge in 18M3 entitled "India, what can it leadi iis," (p. C) 
suya: " If I were asked umler what sky the human mind h;is most fully 
devetopedsomcof its i-hoieoit gifts, liasmostdecply pondermlon thegrcateiit 
problems of life, and has found Milulions of some of them, which well 
deserve the attention even of lliosc who hare studied Plato and Kant — I 
should i>oint to India. And if I were to aik myself from what literature 
we, here in Kurojie, we who liavu been nurtured almost exclusively on the 
thoughts of Greeks and Koinans, and of one Kcmilic race, the Jewish, may 
draw that corrective, which is most wanted in order to make oitr inner 
life more perfect, more comprehensive, more universal, in fact more truly 
human— again I should point to India." 

But an even more inijHirlant domain of knowledge, directly concerning 
the entire human race, being in fact the most primitive chapter of hninan 
history and liuman psyclioiogj-, is o|>ened out liy the Saiukrit langtiage. 
The stndy of Comparative Philology and the science of language carriwl on 
in any sense such ns tn deserve the name of n science, were unknown before 
the discovery of Sanskrit. By the aid of ComiKirative I'hilotut^- tliere has 
been opened out a deiKirtmcnl, so tospeak.of prehistoric history and ethno- 
logy, which lighlHup theik'utof our race, when all other records have given 
out. Language is the mo^t fuitliful, poKiionless and constrvutivc recorder 
of human history ; a single word prcM'rvcd tons from prehistoric limes often 
reportd a more essential fact than the most detailed chronicle. And if it 
is justly held that niati liinuielf and his nnnd are the truest and most 
important ubjertii of human researeli, lu^gu:^^, that gift wliich more 
tlian any olher makes men truly hnman and holds them alove all other 
created beings, that gift which Is at oniv llie ngn and the mcauK of man's 
superiority, is surely worthy of investigation. The scicinx; of languiige 
teaches us how we spcnk, why we K{>euk in a given manner and not in 
another ; it investigates the nature of tlie organs with which we s|ieuk, and 
studies the antecedents and the future of speech. Hero again the ancient 
language of India lias been of such fiindameiital importance, that the 
science may be suid to huve originated with the dincovery of Sannkrit; 
all that preceded in IhU field of inijuiry— which did not fail here and 
tlicrc [o attract the fancy of the curious — was but as a disordered dream 
when compared with llie lucid, definite and {Permanent results, which this 
science h:is yielded in its modern treatment, under tlie auspices of the 
■trong Ught which has come from India. 



On the Relative Value of the MSS. of Terence 
Collated by Umpfenbach. By E. M. Peask. 

[Abslmtl uf B paptr ruiU al a uiiclipg gf tbc Unlveraltj fUiliiloalcal AMOcUlign, May 

Editors, when deciding upon the text of an author, arc accustomeil to 
grant a imiform value or rank tu a MS. in all kinds of variaiions. It is but 



n.itiiral, however, (hat diflerent scrilies should have fallen into difierent 
kinds of errors, and that ancient eilitors should have changed the texts in 
Home dinviions more llian in others. If (his is true, each MS. will have a 
certain individuality, and its variations will lie lu some extent in jiarticular 



It was the purpose of this paper to show that in these MSS. of Terence, 
one MS. or family of MSi*. should be regarded superior in one category of 
variations, and another in another. 

Accepting t.'nii>fciibach'a text as a standard, the corrupt readings of the 
diflerent MSR. were seiMiraled into many natural categories, such as the 
ondsbion of verbs, of particles, of the difierent classes of pronouns, and of 
olher words; (he insertion of (larticles, and of other words; the changes in 
caHc, gender, niiinlier, mood, tense, jierKon, division of verses, change of rolls, 
the substitution of one wurii for another, inverted order, and other similar 
categories. Then the numlKir of errors of each MS. in each particular cats- 
gory was ascertained and its relative value determined. 

Thus far the investigatimi, which has been carried through the Eunuchus 
and Adelphoe, lins not only been fairly suceessrul in assigning specific values 
to the various ItlSS. in the difierent categories, but it forces us to the eon- 
clufiion that Umpfenbach, and others, have yrrally anderruleil an eiHire etuM. 

All si'hoUirB have agreed that the Bcmbinus (designated as A in Ump- 
fenUu'h's edition} is the oldest and liest MS. of Terence. Kilsihl maintained 
that D belonged to the same family as A, and that possibly (i did also, and 
he rcganled D and O as greatly superior to PCBEF. Wagner asserts 
positively that D and G belong to the A family and alivaj's gives preference to 
those ili^. Umpfenbach rect^iizcs that I> and <i do not belong to the A 
ftmiily and assumes that they fall under the Callioiiian recension, but he 
has everywhere underrated the I*arisinu» fiuiiily and regarded D as next to 
tlie Itemliiniis in value. Dniutzko is likewise pn^udiccd against the Pari- 
sinus funiily. The resnlls of this work show that there are certainly three 
distinct families, and that E and P vary a great deal from the others of 
their class. lu each category of omissions PCB have the fewest errors 
and A mure than D; but in the cases of insertion, A is l>y far the best and 
FCB next. Unc of the iilobI prominent categories is that in which one 
word is sulistitulcd for another. A has 2M such variations from the ac- 
cepted text, P 213, C 24.->, B 2u0, F 267, E 3M, D 318, and G 328. 

There arc 7 words in P so (Corrupted that they are nut Uilin forms, 20 in 
It, :tO in C, 3t; in V, U in E, V, in I>, liT in A, and 102 in G. 

To show the changing of their values — A is Urst in the more important 
of thoie categories 10 limes, tbc 1) and G family 2 times, and the P family 
8 limes. It is [los^blc for a very good MS. to be first but few times and 
second many times. A h second 2 limes, the D and G Cimify 5 times, and 
the P family I'J times. A I'omjtarison of the sums of all the errors lu each 
MS. will give a general idea of their values. It is as follows: 
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Tbc readings of the various correctors have olso liecn classilied, so that 
their valuc-s arc known as definitely as ihose of llie original MSS. Some 
corrector? have iiiiproveil their ^^SS., others have not. This investigation 
shows that the P family has the very highest authority in some kinds of 
variations, and that, in genenil, it is much more trustworthy than the DO 
faoiily, and should lie given greater prominence in establishing the text of 
Terence — cs|>ecially in the Amlria where A is wanting. 

Ilei ause the text of Umpfenbach wua taken as a standard, the odds have 
been against P in all these computations. This (iict has additional force 
when ciHibidcring the relulioij of P to A. 



On the Catalogue of Old Testament Writings con- 
tained in the MS. of the Teaching of the Twelve 
Apostles. By Cyrus Adleu. 
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On the recto of the 76th leaf of the so-called Bryennios MS. there is 
inserted between the closing lines of the 2nd Epistle of Clement to the 
Corinthians, and the Teaching of the Twelve Apostles, a list of the Hebrew 
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names of the books of the Bible, with their Greek equivalents. This list 
was published by Bryenniors without any coniincnt, and attention was early 
drawn to it. It contains some noteworthy peculiarities. The names of the 
books of the Pentateuch consist of the opening words of the diflerent books, 
which corresponds to the usage in the Talmud and in Jerome. The list 
must have been copied, not directly from the Hebrew but from an Uncial 
text. Hence arose mistakes like efi/iovr/A for erf/z/zov^A ; 'OihiKpd (Aevnindv) 
for 'OantKpd = Ileb. **?i??l ; Aiadi^ovdEinov^?. {Baat?.ei(jv /?) for AiSai^ovdiaefiov- 
rfK = Heb. *?«''°f ^ "'H ; Aa/icXetjO (llapotfiiijv) for iialadH and this for fiaoTi^) 
in the Bible Sb'd has only a masculine plural, but Jerome preserves the 
feminine form Masloth, as does also the Talmud (cf. Sucali, 28, b, Baba 
Bathra, 134, a Synhedrin, 38, b). The 6l which is prefixed to most of the 
books, is the Aramaic genitive particle ^i. The fuller form of the title 
was ^1 NioD == "l)ook of," this we have partly preserved in the title of the 
book of Psalms, l(pFpTe?jfi =: o^Snn icD. Other traces of Aramaic in this 
list are to be met with in the plurals in acxjtTiv (Judges), in Ileb. D'PO'B^ 
wliere Bryennios has read aontjv^ mistaking the scribe's correction of fi to 
V for J7, and in AEftpiauiv (Chronicles) = Heb. D'PVI '"^^i. 

This list bears a great likeness to Jerome's Canon. Both mention the 
same books with the exception of Cinoth (Lamentations), which is not in 
this list. Both have an Aramaic plural for Chronicles, both prefix the 
-word "^oD to Psiilms, both give Proverlw as a feminine plural and excepting 
a few evident vagaries both preserve substantially the same order. Certain 
it is that this list was taken from an Uncial MS. and not impossible that it 
is a copy of Jerome's Canon Aramaicized. It is a worthy companion of 
the early patristic tract in whose company it is found and furnishes no 
comfort to the forgery theory. 



Pennsylvania Boroughs : A Chapter in the Municipal 
History of the State. By W. P. Holcomb. 

[Abstract of a paper read at a meeting of the University Historical and Political Scienco 
ABaociation, May 8, 1885]. 

This paper consists of three parts, the first on the growth of towns in 
Pennsylvania, the second on the early boroughs, and the third on the 
boroughs of this century. Under the first head are described Penn's 
methods of settling townshiiw, villages, and his first "great towne." The 
Tarious causes are discussed which aided or retarded the growth of towns, 
among them being the proprietary and legislative influence, the nature 
of the land system, the quit rents, establishment of internal communica- 
tion and development of the natural resources. The influence of New 
Jersey's example in the settlement of the colony is also shown. The 
present importance of boroughs in the local government is seen by the large 
number of towns and villages that are incorporated as boroughs. In 1880 
there were 549, with a total i)opulation of 713,714, ranging from 100 inhab- 
itants to 13,940, and averaging 1,300. The antiquity of boroughs is noticed, 
also the fretpient use of the word borough in the annals of f}nglish history, 
and the few instances where boroughs have appeared or been established 
in the United States. 

In the second part the borough of Germantown, which existed from 1691 
to 1707, is carefully analysed and compared with the English prototyjies 
which it resembles more nearly than do any later boroughs. It had its 
bailiflf as chief magistrate, four burgesses, commonalty, sherifl) reconler, 
general court of the corporation for passing laws, and its court of record for 
trying petty cases. Chester, Bristol and Lancaster were the only boroughs 
at the time of the revolution, and by 1800 there were eleven. Bristol on 
the Delaware is taken as a fair type of these. 

The account of Bristol's government is based on its charter and its town 
records. It had its chief burgess as chief magistrate, and an assistant bur- 
gess; a town council to pass the ordinances and by-laws and to control the 
finances; a high constable, a {wund kee^wr, and a few special oflicers 
appointed by the coimcil. There was no bailifl", no sherifl!* or reconler, no 
oourt of the corporation, or court of reconl, as at Germantown, and a less 
restricted limitation of citizensliip. The petty cases were tried either by 
the chief burgess, or a justice of the peace, or turned over by them to the 
county court. The chief magistrate in all the later boroughs has been a 
chief burgees or burgess. For a brief period he served as a justice of the 
peace in the county as well as in the borough. Boroughs never had sepa- 



rate representation in the Assembly. Occasionally boroughs held town 
meetings of the citizens to pass any unusual tax or measure. These were 
Pennsylvania's truest survivals of the folk-moot. Boroughs held their 
markets and semi-annual fairs. The fairs degenerated in morality, and 
were mostly alx)lished at the close of the last century. 

The third part continues tlie development of the borough government 
under the various acts of legislature, the two most imj)ortant Iwrough acts 
being those of 1834 and 1851. Until 1834 all boroughs were specially 
incorporated by the Assembly. This law extended the same authority to 
the county courts of quarter sessions. * In 1874 sj)ecial legislation ceased on 
the adoption of the new constitution. Borouglis can only be incoriM)rated 
by the courts, and cannot secure special privileges from the legislature. The 
acts of 1834 and 1851, together with some briefer ones, now form the gen- 
eral borough law. Most boroughs are under these laws ; a few still preserve 
their old charters, though with modifications. Boroughs not divided into 
wards generally elect a burgess, a council of six, a constable, one or two 
assessors, and three auditors. The council appoints its secretjiry, a treas- 
urer, and other necessary officers. The regulations for electing justices of 
the peace, school directors, and overseers of the j)oor, arc the sjmie as in the 
township. The relations of borough and township to the county are the 
same, each being under the county courts, and each paying county taxes at 
the same rates. • 

This important subject of the origin of the " compromise " system of 
government is also discussed in the paper, and attention is called to New 
Jersey's institutional development in the 17th century, as the key-note to 
the relations of county and township in Pennsylvania. 



On the History of American Literature relating to 
Money, Credit, and Banking. By D. R. Dewey. 

[Abstmctora paper read at a meeting of the University Historical and Political Scienoe 
Association, May 15, 1883.] 

This constituted one chapter of a series which treats of the liistory of 
American economic literature. These bear the following titles : (1) Gen- 
eral considerations which have governed economic inquiries in the United 
States, previous to the time of Henry C. Carey ; (2) The history of the 
literature in regard to money, credit, and hanking ; (3) The history of the 
literature illustrating the opinions maintained in regard to the relations of 
government with trade and manufactures, and also concerning the modes of 
taxation ; (4) The history of the literature relating to labor, the relations 
of state and labor, socialism and communism ; (5) History of opinion 
concerning population, pauperism, and charities. These chapters form one 
part of the work now in progress on the "History of Economic Thought 
in the United States," 

In the chapter presented, an attempt was made to give a picture of 
American thought on the nature of money, beginning with early colonial 
times. It was considered distinct from a history of finance in that it 
represented opinion, and not mlministration. The sources, employed for 
this purpose, were the early pamphlets, published in Philadelpliia and 
Boston, beginning with the year 1G85; the writings of Dr. Douglass, Tench 
Francis, Franklin, Pelatiah Webster, Paine, Gale, and others of the Revolu- 
tionary period ; and the monetary opinions of Morris, Jefferson, Hamilton, 
and Adams, as revealed in their correspondence and official re|>orts. The 
various unique theories of the decade following the downfall of the Second 
United States liank were briefly characterized, and special attention was 
directed to the works of Prof. Tucker, Cordy liaguet, and Stephen Colwell, 
who were considered as standing for the most valuable thought of this 
period. P'or the later period, the writings of the hard money school, 
represented by the Walkers, Professors Bowen and Sumner, were sum- 
marized, and finally the theories of the so-called fiat money writers were 
analyzed in their various forms. 

The plan throughout the investigation was to examine not only the larger 
works but to sift the monetary opinions as expressed in pamphlets and 
ephemeral form, and to indicate the influence of geographical and class 
environment in shaping the theories held. In conclusion, the writer sug- 
geste<l that the unsettletl life of the early Americans might naturally 
destine them to incomplete notions on the functions of money ; and with 
the removal of old standards, it was perhaps natural that AmeriGana 
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should emphasise the exchange function of money. This with the thor- 
ough>going opinions in regard to the sovereignty of a democratic people, 
joined with the unconscious absorption of Carey's idea that the chief duty 
of money was to serve as the instrument of association, led to the one-sided 
thinking expressed in our literature. 



The Elene and Cynewulf. By W. E. Gates. 

[Abstract of a paper read at a meeting of the UuiTersity Philological AssodatioD, May 
8, 1885]. 

The investigation was directed to the possibility of finding the original 
MS. from which Cynewulf translated the Elene, and the results of such a 
discovery. A comparison with the text of the Acta Sanctorum shows 
beyond a doubt that the translation was made with the Latin lying open in 
front. The number of passages showing this is some fifty or sixty. Cf. 
especially fore sc^wode for providebam, 1. 345; also 11. 144-7, 294, 298, 
393, 457, 464, 1111. Variations inconsistent with copying are about thirty ; 
of these two-thirds are matters of fact, where failure to follow the original 
is most unlikely ; cf. 1. 1228. Of the fifteen more important ones, in six the 
Elene reading is sustained by other Latin texts at hand, in such way as to 
warrant positing an original agreeing with the Elene in all essential points. 
These difierences are of such a character as almost to preclude the idea of 
two unconnected MSS. agreeing throughout, and to establish that an exist- 
ing MS. following the Elene readings must go back to Cynewulf. Such a 
one might be found traceable, either itself or in its ancestry to Peterborough, 
when it would speak for thai Cynewulf. Should, after a like investigation 
has constructed the Latin original of the GAthl&c, Andreas, etc., a MS. be 
found containing several of these lives, in this form, it would evidence a 



common author for them. Query : — What do MSS. Paris Nat. n. acq. lat. 
2180, and Cotton Nero, E. 1, show ? 



Note on a Quadratic Form. By F. Cajori. 

[Abstract of a paper read at a meeting of the University Mathematical Society, May 20, 

1885J. 

Let (a, 6, c) denote a binary quadratic form of negative determinant 
wherein 26 contains neither a nor c. We shall consider the possibility of 

transforming such a form (a, 6, c) by the substitution ( * ^ j into the form 

(a^, 0, cO. We get 

aXfi -f h{lp + fiv) -f cv/> = 0, j /^x 
Ap — /*v = db 1, ' 
Eliminate ?. and solve for p.. The condition that p. be real is that the 
quantity under the radical sign be equal to or greater than zero. W^hence 
o* > Av^p^\ where A stands for the absolute value of the determinant. On 
eliminating v from (1) and solving for p we get in the same way c* > 4/<*A*A. 
These two conditions must be satisfied in order that the transformation be 
not impossible. We notice that v and p cannot be zero at the same time, 
nor can fi and X. It is furthermore im|K)ssible for these coefficients of sub- 
stitution to be zero, one at a time, for then it would follow from (1) that 6 
contains either a or c, — a case contrary to assumption. Therefore, unity is 
the minimum absolute value which these coeflicients can have; hence, if 
the conditions a' ^ 4A and c' ^ 4A are not satisfied, we. ibiotr ai once that 
the transformation is impossible. If they are satisfied, then we obtain the 
upper limitji for the products vV* and /**A*. Suppose, for instance, that 
a* <" 3CA, then p^i^^ < 9. If any one of the set of values which v and p cati 
have, renders, when substituted in (1), fi and A integral, then the trans- 
formation is possible ; otherwise it is impossible. 
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8eUnHfle Aaaoeiation* 

May 6.— Sixty-fiflli regular meeting. Professor Rowland in the chair. Thirty-seren 

persons prciM^nt. 
Papers read : 

A Comparison of Sight and Touch, hy J. Jastrow. 

The Recent Discovery of Thiophone, by I. Remskn. 

An Account of Juinclce's Experimeutji on IlydrosUtic Pressure in a Magnetic Field, 
by 11. Crew. 

New Forms of Laboratory Apparatui, by C. W. Hates. 

Philologieal Aaaoelatioiu 

May 8.— Sixty-second regular meeting. Professor Gildersleeve in the chair. Thirty- 
two members present. 
Papers read : 
Dn Some (;ld Glosses in Codex Sans^allensis 912, by M. Warrek. 
On the Codex Martinianiis of the New Testament, by J. R. Harris. 
On a New Group of Vedic Words, belonging to the Root jwap, by M. Bloomfibld. 

{Abstract on p. 119J 
Some Notes on tlio Elene and Cynewulf, by W. K. Gates. (Abxtract on p. 122.) 
On the Relative Value of the MdS. of Terence Collated by Umpfenbach, by £. M. 

Pease. {Abstract on p. 120.) 

SUtorical and JP<^itleal Seienee AsBoeiation. 

April 24.— Dr. H. B. Adams in the chair. 
Village Communities on the Delaware, by T. K. Worthisotox. 

Mau i.— Dr. H. B. Adams in the chair, 
llie Puriton Colony at Annapolis, by D. R. Randall. 

May 8.— Dr. H. B. Adams in (he chair. 
T:*he Negro in Mi.ssi:&»ippi Politics, by F. A. Bancroft. 
Peunsylvania Boroughs, by W. V. Holcomb. {Abstract on p. 121.) 

May 16.— Dr. H. B. Adams in the chair. 
\^hat Became of the Nortliern Slaves, by Leigh Bonsal. 

American Literature Relating to Money^ Credit, and Banking, by D. R. Dewet. {Ah' 
ikradonp. 121.) 

May 22.— Dr. II. B. Adams in the chair. 
Free Negroes in Maryland, by J. R. Bbackbtt. 

MaViemaiieal Society, 

May 20.— Professor Newcomb in the chair. Ten persons present. 
Papers read : 

Note on the Development of Rational Fraction in Partial Fractions, by W. E. Story. 

Note on a Quadratic Form, by F. Cajori. {Abstract on p. 122.) 

Baltimore NatuvaliaU^ Field Club, 

March 18. — Dr. Williams in tlie chair. Twenty-two meml»ers present. 
Address by Profkssor Martin on the importance of field club work. 
Dr. Brooks spoke of the ditference between fertilization of a domestic flower br wild 
pollen of the Raine siiecies, and the f>*rtilizaiion of the wild fl()wcr by the ix>lL'n of 
the cultivated plant of the t>amc species. 



Mr. Lugger read a paper on " Instincts In insects not infallible," showing that the 
tachyna flv which parasitises the larva of a noctiiid larva sometimes mistakes a 
snout beetle sphen<^thorus IS-jpunctatus for its legitimate host the noctuid larva, the 
two agreeing in color and frequenting tlie same plants. The eggs fastened upon 
the hard boa y of the snout beetle in consequence of this mistake ao not find suffi- 
cient food for the development of the larvae. 

Mr. Nelson made a report on plant lice and scale insects which he had fonnd in the 
green houses during the winter. Most numerous and harmful was a black aphis, 
parasitic on chrysanthemum, and a scale on the leaves of camellias. Th« formation 
or these scales was explained, and specimens of mytiUzpsis eUricoUij imported in 
Florida oranges, were shown. 

Mr. McMltrricu spoke on the habits and atructure of the Phy topti— a groap of mites. 
April 28.— Dr. Williams in tho chair. Ten members present. 

Mr. Lugger spoke of the usual belief that ants are fond of plant food, and stated that 
in some formicaries estal»]ished by him they had shown a decided preference for 
animal food. He described the nest building ot birds and showed that the methods 
or work are very simple, the bird using simply its beak and its own weight. Tho 
outlines of the nest being made hy long hairs, threads, or blades of grass, the other 
material is piled in and leited together by the weight and movements oi the body 
of the bird, projecting points beine: tucked in by the bill, but no use being made of 
the Tcct or wings. Mr. Lugger showed how a person with some experience could 
easily make an artificial nest that could not be distinguished from the true nest of 
a bird, by using a pair or piucers to imitate the bird's bill, and a test tube to imitate 
the pressure ofits oody in felting the material. 

Mr. Li'GGER also described a hemipterous insect, lygus pratensU, found in the sknnk 
cabbage and covered with its pollen, ajvparently concerned in the croas-fertilheation 
of the plant. 

Dr. Howell reported some work in the fertilization of Arbutus. The flower was 
found to be dichogamous, the anthers ripening first, soon after the opening of the 
flower, while somewhat later the style grows out beyond the corolla tube, and the 
lobes of the stigma open ready to receive pollen, after the pollen in its own flower 
has been discharged. Two species of humbie bees and several small honey bees 
were found feeding in the flowers; on one of these large balls of the arbutus pollen 
wore obtained. The nectaries of the flower are at the base of the corolla tube, and 
certaiu glandular hairs in the ovary may possibly serve this purpose also. 

Mr. Donaldson exhibited some specimens of viola bicolor^ in which the velvety snr- 
face usually confined to the two upper leaves had spread to the lateral leavea. He 
also spoke of tlie increase in coloring of the arbutus with increased altitude or lati- 
tude, and of the fact that young leaves are usually colored red. 

May 27.— Dr. Williams in the chair. Thirteen members present. 

Mr Lugger described a peculiar fungus parasitic on the ant which was discovered on 
one of the excuri»ion8. The fungus projects from the neck of the ant. is about one 
inch in lengtli. and has a flattened ditc in the middle. Attempts made to cultivate 
the fungu!> failed. 

Mr. DoNALDfioN exhibited specimens of the resting stage of a myxomycetea, and gave 
an account of tlie life history. 

Dr. Howell spoke of the peculiar bract found on the flower of the linden tree. The 
iisii:il belief tliat it shades the flower was shown to be incorrect. It probably serves 
to disperse the seed. 
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RECENT PUBLICATIONS. 



Remsen, Ira. An Introduction to the Study of the Compounds 
of Carbon or Organic Chemistry. (Boston: Ginn, Heath 
& Co.. 1885, 374 pp., 12°). 

"This book is intended for those who are beginning the subject. For 
this reason special care has been taken to select for treatment such com- 
pounds as best serve to make clear the fundamental principles. General 
relations as illustrated by special cases are discussed rather more fully than 
is customary in books of the same size ; and, on the other hand, the number 
of compounds taken up is smaller than usual. Tne author has endeavored 
to avoid dogmatism, and to lead the student, through a careful study of the 
facts, to sec for himself the reasons for adopting the prevalent views in 
regard to the structure of the comi>ounds of carbon. Whenever a new 
formula is presented, the reasons for using it are given so that it may after- 
ward be used intelligently. It is believed that the book is adapted to the 
needs of all students of chemistry, whether they intend to follow the pure 
s(dence, or to deal with it in its applications to the arts, medicine, etc. It 
is difficult to see how, without some such general introductory study, the 
technical chemist and the student of medicine can comprehend what is 
usually put before them under the heads of * Applied Organic Chemistry' 
and * Medical Chemistry.' 

" Without some direct contact with the compounds considered, it is diffi- 
cult to get a clear idea regarding them and their changes. A course of 
properly selected experiments, illustrating the methods used in preparing 
the principal classes of compounds, and the fundamental reactions involved 
in their transformations, wonderfully facilitates the study. The attempt 
has been made to give directions for such a course. More than eighty 
experiments which could be performed in any chemical laboratory are 
described ; and it is hoped that the plan may meet with approval. The 
time required to perform a fair proportion of these experiments is not 
great ; and the results in the direction of enlarging the student's knowledge 
of chemical phenomena will, it is firmly believed, furnish a full compensa- 
tion for the time spent. 

"The order in which the topics are taken up will be found to differ 
somewhat from that commonly adopted. The object in view was, however, 
not to find a new method, but to find one which would bring out as clearly 
as possible the beauty and simplicity of the relations which exist between 
the different classes of carbon comjwunds." — [From the Pr^ace.1 

American Journal of Philology. Edited by Professor Gilder- 
sleeve, Vol. V, 4. (Whole No. 20). Baltimore, December, 1884. 

Article L — The Netu RevUion of King James' Revision of 0^ New Testament, 
IV. Examination of the Revision of S. Matthew {continued). By CHABLiiS 
Short. 

This number of Professor Short's examination brings us to the close of 
c. xviii. Incidentally many points of usage in Englis^h are discussed, such 
as that whichy the tmesis oi soever y till= tchiley the attraction of the relative, 
the double adverbs cieanj cleanly ; dcavj clearly ; deepj deeply; exceeding j ex- 
ceedingly, etc. 

Article IL— Collation of the British Museum MS. Evan. 604 [For St. Luke). 
By W. H. SiMcox. 

This MS. has such a remarkable text that Mr. Simcox thinks it desirable 
to lose no time in recording what has been already observed of it. The 
standard of Mr. Simcox's cc^Uation is Stephens' text reprinted by Scrivener. 
The noteworthv rcadinss are far more numerous in the first half of the 
Gosj)cl than in the second. In the firnt four chapters there are about 60 
ca«es where 604 agrees, against the received text, with the approximate 
con?<ensuH of the group of authorities to which KHL. 33 belong; alK)ut 80 
where it agrees with the T. R. agjiinst those and some 40 odd, where it 
diflers from the T. R., and is supported by some ancient authority (usually 
"Weritern") other than that mentioned. On the other hand, in the last 
four chapters (218 vei*scs compared with 232) tliere are (besides mere clerical 
errors and varieties of si)elling) only 3,5 deviations in all from the received 
text; and of these, 7 are cjiscs where the m^xlern "Received Text" is a 
merely accidental one, not agreeing with the mutts of even the later codices. 



Article III. — Professor Child's Ballad Book. By TnoMAS Davidson. 

"The care and trouble which [Professor Child] has expended in hunting 
up texts, and the number which, in some cases, he has discovered, are 
matters deserving of all admiration," says Professor Davidson in the open- 
ing of his article, and at the close of it he speaks of " the charming volume 
in which rare scholarship is so happily blended with the still rarer evidence 
of power to enter into the feelings of people who accepted the stem facts of 
life without question, and who had not risen to that self-consciousness which 
is at once our glory and our 'death -naming.' " In the course of his appre- 
ciative review. Professor Davidson has occasion to make corrections and 
additions from his own personal acquaintance with the source of ballad 
poetry — the people. 

Article IV.—The Relation of a Greek CoUmy to its Mother-City. By C. D. 
Morris. 

Professor Morris shows that the assertion of Curtius " that colonies were, 
according to the most ancient usage, universally obliged to settle their legal 
disputes in the mother city " is neither supported by the authorities C 
seems to cite in favor of it, nor sanctioned by the other writers who have 
^treated of the subject or by the authorities quoted by them. 

Article V. — Anglo-Saxon Glosses to Boethius. By Jamks W. Brigiit. 
Description of MS. No. 204 in the library of Corpus Christi College, ¥rith 
a few specimen pages — all <}ue to the kindness of Prof. Skeat. 

Article VI.— Semitic Notes. By Professor Crawford H. Toy. 1. On 
Assyrian Case-endings. 2. 2 he Syllable in Hd)rev\ 

In the first chapter Professor Toy shows first that there was greater license 
in the employment of u than in that of the other case-endings (» and a), and 
secondly that the license increased with time. In the second chapter it is 

argued that there is considerable practical advantage in recognizing o*wa 
as an individual independent vowel. 

In the Note* Prof. Warren gives as the etymology of " hybrid " Lat 
hybridOj v •\- ippo = 8us-\- apery the progeny of a sow and a wild boar (see 
University Circular 38, p. 65) and Prof. Davidson reads in Ilerakleitos Fk*. 
xxxvi (By water); 86, 87 (Mullach) d^2x}tovTai 6i bxug irvp for the MS. 
d^X. bKuairep, 

Thb number contains Reviews of Christ s Homeri Iliadis Carmina, seiuneta, 
discrelaj emendatOy ^c. (by T. D. Seymour), Karl Krummacher's Beitrdge au 
einer Gesehichle der griechischen Spraehe (by Alfred Emerson), Victor's EU- 
mente der phonetik und orthoepie des Deuischetiy Englischen u. FramoBischen (by 
A. M. Elliott), Gomperzs Ein unbekannies Griechisches Schriflfysteniy and 
Wcssely*s Prolegomena ad papyrorum Gra^ecorum notYim oollectionem ederuiam 
(by J. Rendel Harris), and a notice of Holdens XciwphorCs Oeconomieus 
(by B. L. G.). 

The Reports give abstracts of PhilologuSy Skitsehnft der deuUchcn morgen- 
Idndisehen Gesellschafty MnemosynCy and Rheinisehes Museum. Bri^ Mention, 



Vol. VI, 1, (Whole No. 21). Baltimore, April, 1885. 

Artide I— The Ephebic Inscription of C. I. G. 282, Lf^Hu, AUique, 660, 
and C. I. A. iiiy 1079. By A. C. Merriam. 

This inscription is given with a photograph, reproduced by the artotype 
process. All the previous publications hud been from a copy made hj 
Fourmont at Athens, but this copy contained so many errors that it has 
been thought worth while to republish the inscription from the original 
stone, which has been in the possession of Columbia College for forty-five 
years at least. The current readings are very plain on the stone and con- 
firm in the main the coi\jecture8 of the editors. A mortuary stele is also 
described. 

Article IL — The I-Sound in English. By G. II. Balo. 

The object of this paper is to prove the independent development of the 
t-sound in EngHsh, % as "fish,*' **bit," "meet," "eat." Dr. Balg thinks 
that he has made it evident that all so-called change of the sound of % in 
Englisli, no matter of what origin, took place under definite conditions, and 
that these conditions did not lie outside of, but within the sphere of the 
English language j that the impulse for the development and decay of that 
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Bound was given by homogeneous elements, that is to say, by the nature of 
the English language itself. 

Article III. — Oonfiate Readings of the New Testament By J. Bendel 
Harris. 

The study of transcriptional errors belongs to the paleographer first and 
the general critic afterwards. Now the principal motions of a scribe's eye 
are mechanical motions, right and left and up and down. The vertical 
error, however, is patent in the omission in almost every written document 
of lines of the copy; lateral errors have often, if not generally, escaped 
detection. The recognition of the existence of such a source of error in 
columnar texts — which Professor Harris proceeds to substantiate — affords 
great assistance to the restoration of the early text forms, and in the inti- 
mately connected problem of the genealogy of the witnesses that are left to 
us, as the paper shows in detailed application to the text of the N. T. and 
the eight *' conflate readings" of Dr. Hort. 

Artiele IV. — Four Etymological Notes. By Maurice Bloomfield. 

In these notes Professor Bloomfield undertakes to establish Latin usque 
=r Vedic dceha ; (2) to discriminate between irknuv "ripe" and nkiruv " mild, 
weak ; " (3) to set up probable equivalents of the Greek Ap, }>d in the Sk. 
•4hi (t&rhif ydrhi) and to indentify hfi^'kaKElv with Sk. nUecchaii, (See Uni' 
vernty OircularSy Nos. 36 and 13). 

Artide V. — The Final Sentence in OreeJc. By B. L. Gildersleevb. 

This article completes a stud)' begun in Vol. Ill, No. 4 (Whole No. 16), 
(see University Circular for April, 1884). Like the preceding paper it takes 
the form of a review and summarv of the work of Weber and Schanz, 
and as in the case of the preceding paper the multiplicity of detail forbids 
summary. Among the important points discussed are the limitation of 
d>Cf the use of fin-^c with the first aor. subj., the variation in the sequence of 
moods and tenses in periods and in authors. 

In the Notes Professor Henry Lang adds a number of Spanish metaphors 
to Dr. Bi^inkmann's collection in the Studien Ober den Oeist der modemen 
SprcuJienj 1 Bd., Die Thierbilder der Spra^che, and brings some further illus* 
trations to the laws of Spanish Orammar. In Plato's Theait. 169 D. : 
Kal ijfiiv ^wex^pTiotv 6 Uporaydpa^ Prof. W. A. Lamberton considers ^fuv 
as not dependent on ^., but as the indefinite dative of the person interested 
in the statement "whether we were right or wrong in supposing that 
Protagoras did " — citing for avyx^P^^ without a dative and with the 
accusative and inf. Eep. 6, 489 D., for the free dat. ; Theait., 1766 A. ; 175 
B. ; Soph., 237 A. ; Rep. 1, 343 A. 

The Reviews relate to Schudiardfs Slawo-Deuisches und Slaiwo-Italienisehes 
(A. M. Elliott), UOog^s Antigone (J. H. Wright), The Common ISadi^ 
Hon of the Synoptic GospelSj by E. A. Abbott and W. G. Rushbrooke, Spenee, 
Bonet-Mawry, Hitchcock and Brown^s Edition of the ^i6axVy Gregory-Abbofs 
Prolegomena to Tischendorfs N. T. (J. Rendel Harris), Keil^ Anakcta 
JaocrcUca (B. L. G.), BrUnnow^s Charidschiten unter den erslen Omayyaden 
(C. H. Toy). 

The Reports comprise Mnemosyne, Hermes, Archiv fur Lateinische Lexiko- 
graphie u. Grammatik. 

Bri^ Mention (SchenkTs BiUiotheea). 

Correspondence. Letter from H. A. J. Munro to Robinson Ellis and a 
reply of Th. Gomperz to the strictures of Professor Harris in No. 20. 

American Journal of Archaeology. Vol. I., Nos. 1, 2, 3. 
Baltimore, 1885. 

The object of the new Journal, besides giving a field for the original 
work of American and European archteologists, is primarily to furnish a 
medium in which all important work, done in the field which the Journal 
covers, should be concentrated, through correspondents in im|)ortant archaeo- 
logical centres, and through a full record of the results of investigations 
carried on in all parts of the world. Reviews of recent publications, reports 
of the proceedings of societies, summaries of the contents of the principal 
archaeological periodicals, and a full bibliography, are given, so as to make 
the Journal, as far as possible, a complete repertory of archaeological work. 

The advisory editor Professor Charli-s Eliot Norton, and the manag- 
ing editor Dr. Arthur L. Frothinoham, Jr. have the assistance of a staff 
of associate editors, each of whom is in charge of some special branch of 
work| like the Oriental, Classical, Christian, or American departments. 



No. I appeared in March, and Nos. 2 and 3 are now issued as a double 
number. 

Vol. I., No. 1. 

Artide I. — The first American CUusioal ArchceobgitL By Charles Eliot 
Norton. 

This paper relates to Mr. J. I. Middleton of South Carolina who travelled 
in Italy and Greece with Mr. Dodwell, the English archaeologist, and pub- 
lished, in 1812, a volume on the prehistoric walls of Italy. 

Article II.— The Panathenaie Festival and the Central Slab of the Ptrthemm 
Frieze. By Charles Waldstein. 

Wishing to give additional plausibility to the theory that the peplos on 
the Eastern frieze is not the sacred peplos of Athena, Dr. Waldstein brings 
out what is, according to him, the subject of the entire cycle, not the repre- 
sentation of any particular Panathenaie festival, but the Synoikia of Theseus 
as typifying the union of the Attic people. 

Article III. — Inscribed Sepulchral Vases from Alexandria. By A. C. Meb- 

RIAM. 

These vases, from an Alexandrian cemetery, contained the ashes of Greeks 
sent on some mission to Egypt who died while in that country. They are 
quite unique ; many have inscriptions and a few have figure ornamentation. 
Their probable date, according to Prof. Merriam, is the reign of Ptolemy 
Philadelphos. 

Article IV. — The revival of Sculpture in Europe in the Thirteenth Century. By 
A. L. Frothinoham, Jr. 

The development of sculpture in France and Italy through the Roman- 
esque period is traced in this paper, and the superiority of France, as well 
as the continuity of her schools, is clearly brought out. 

Article V. — Ancient Crude-Brick Qmstruction and its Influence on the Doric 
Style. By A. R. Marsh. 

The important result arrived at by Herr Doerpfeld in the essay on which 
this article is founded, is that the stone temples of the Doric style are not 
developed directly from wooden structures but from constructions in brick. 

In the Miscellanies additional evidence is adduced concerning the work 
that Amolfo di Lapo and Jacopo Torriti did in Rome c. 1300; and the cer- 
tificate of decease of the noted architect Antonio da San Gallo is given. 
Summaries are given of the Gazette Arch^logique, Revue Arch^logique, 
Archaologische Zeitung, Mittheilungen, and Bullettino della Commissione 
Archeologica C. In the Book reviews Dr. Francis Brown emphasizes the 
lack of accurate and scholarly work shown in William Wrights The Empire 
of the HittiteSf and Professor Norton points out the importance of Salomon 
Reinach^s Manuel de PhUologie Classique. 

The News Department edited by Mr. T. W. Ludlow occupies considerable 
space as it gives the greater part of the results of archaeological investiga- 
tions during the past year in Cyprus, Arabia, Asia Minor, Egypt, Tunisia, 
Algeria, Greece, Italy and France. 

Vol. I., Nos. 2 and 3. 

Artide I— The Aboriginal Rdies called "Sinkers" or "PlummetsJ' By 
Henry W. Henshaw. 

These relics have received various names : sinkers, plummets, spinning- 
weights, sling-shots, ornaments, and bolas. The writer shows conclusively 
from his personal researches that none of the theories hitherto brought 
forward regarding these stones are correct, but that their most important 
use was as medicine-stones. 

Artide II. — The Lost Mosaics of Ravenna. By Eugene Muntz. 

The writer, who has made a specialty of the history of Christian mosaics 
here completes our knowledge of the numerous cycle of the Ravenna mosaics. 

Artide HI. — The Abbey of JumOges and the Legend of the Enerv6s. By 
Charles C. Perkins. 

The church, originally one of the most imposing structures of Normandy, 
was almost entirely destroyed at the time of the French Revolution. The 
XIII. century statues of the two young princes still remain to remind of the 
legend of the sons of Clovis. 

Artide IV. — Notes and Inscriptions from Asia Minor. By W. M. Ramsay. 

The first inscription makes known a society of the G«nymedeitai at 
Smyrna, the second, the ancient guild of the porters of Smyrna, while 
another gives occasion to an interesting discussion on the Oroaadian people > 
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and their cities. The writer also makes some additions and corrections to 
Dr. Sterrett's Inscriptions of Assos. 

Artiele V. — Two Modem Antique, By Alfred Emerson. 

A relief of the murder of Priam by Neoptolemos, accepted as a fine an- 
tique by O. MAUer, E. Braun, and Heydemann, is shown to be a work of the 
Italian Renaissance, while everything seems to lead to the conclusion that 
the noted so-called archaic relief of Herakles drawing the bow, belonging 
to Mr. Carapanos, is the work of a modern forger. 

In the Miseellanies, Dr. Wilcox illustrates Herr Doerpfeld's proposed 
restoration of the Propylaia; Prof. Merrl/lm contributes some notes on 
early archaeological subjects ; and Mr. Perkins brings forward an admirable 
drawing of one of the Siris bronzes. 

The Charvet eoUeetion of ancient gUu» in ihe Metropolitan Museum of Art, 
New York. By W. H. Goodyear. This collection was one of the finest in 
Europe, and is especially valuable for its comprehensiveness and quality. 
Mr. Froehner*s catalogue of it is the standard work on the subject of 
ancient glass. Prof. Cyrus Thomas writes on the Excavation of a mound in 
TennesMCf and an extract from a private letter of Dr. Ward from Babylonia, 
gives some account of his itinerary. M. Ernsst Babelon contributes a 
long letter on Carthage et tareJUologie Punique en Tunisiej in which he 
reviews all that has been added of late, in the fields of discovery and litera- 
ture, to our knowledge of Punic art. Mr. Wm. H. Dall gives a memoran' 
dum on the mounds of Sateuma and Enterprise in Florida. 

Reviews are given of Perrot and Chipiex, History of Art in Phoenicia, etc., 
by A. R. Marsh / of Virehow, AUirqjanische Qrajd^er und Schaedd, and Vfber 
tdU Schaedel von Assos und Oypem, by J. T. Clarke ; of the Papers of the 
American School of Classical Studies at Athens, by J. P. P. Longfellow and 
A. Emerson ; of the Second Annual Report of the Bureau of Ethnology, by H. 
W. Henshaw ; of G. B. de Bossi, Uun tesoro di monete Anglo-Sassoni, and of 
Marucchi, Di un antichissimo Orologio Solare, by A. L. Frothinoham, Jr. ; 
of C. Bau, Prehistoric Fishing, by O. T. Mason ; of The British School of 
Archaology at Athens, Report, by A. L. F., Jr., and of Garuana, Discovery of a 
Towh-eaxe, &c., by A. E. 

The Archasological News, edited by Dr. A. L. Frothingham, besides giving 
this year*s work, fills in many omissions of No. 1 for the discoveries in 1884. 
This season has been remarkable for the important discoveries made in 
Borne. Summaries are given of Archieologische Zeitung, Bulletin Monu- 
mental, Bullettino di Archeologia Cristiana, Bullettino della Commissione 
Archeologica C, Bulletin Trimestriel des Antiquity Africaines, *E^rffieplc 
*Apx<uoXoytK^j Gazette Arch^logique, Jahrbuch d. K. Preussischen ^unst- 



sammlungen, Journal of Hellenic Studies, Mittheilungen, UpoktikA, Revue 
Arch^logique, Revue de V Art Chretien. Reports of archaeological societies 
of Great Britain, France, Germany, Italy, Russia, and United States. .ATfo- 
roU>gy. Bibliography. 



American Journal of Mathematics. Simon Newcomb, Edi- 
tor ; T. Craig, Associate Editor. Vol. VII, No. 4. Baltimore, 

July, 1885. CONTENTS. 

A Memoir on BiquaUmions. By Arthur Buchheim. 

This paper contains a complete development of Clifford's Calculus of 
Biquaternions, especially as it is stated in his paper " preliminary sketch 
of biquaternions." 

On the Syzygies of the Binary Sextic and their Rdations. By J. Hammond. 
The paper contains what the author regards as a complete set of formulae 
for the syzygies in question. 

Reduction of Alternating Functions to Alternants. By Wm. Woouskt. 
Johnson. 

On a Formula of Reduction for Alternants of the Third Order, By Wm. 
WooDSEY Johnson. 

Bibliography of Linear Differential Eg^tions, By H. R NixoN and J. C 
Fields. 

This paper contains a list of titles of papers on the modern theory of 
linear differential equations as it has been developed by Fuchs and others. 

The Addiiion-Theoremfor Elliptic Functions. By William E. Story. 
Formulae are given for the sn, en, and dn of the sum of any number, odd 
or even, of arguments. 

On the OodeuUUion of the Co factors (^Alternants of the Fourth Order, By 
Wm. Woolsey Johnson. 

An extension of the theory of these functions as defined by Jacobi and 
subsequently developed by Muir and others. 

Proof of a Theorem of Tchebyehefs on Definite Integrals. By F. Franklin. 

A simple proof of TchebycheflTs theorem concerning the superior and 
inferior limits of a definite integral. An extension of the theorem is also 
made by choosing arbitrary real limits for the integral instead of lero and 
unity. 

Note on the Theorem e** = cos i + t sin jc By F. Franklin. 
A simple geometrical demonstration of the theorem. 



CURRENT INFORMATION. 



IiOAN EXHIBITIONS OF WORKS OF ABT. 

During the past session, there has been a series of loan exhibitions, under 
the direction of the University Archaeological Society, of works of art gene- 
rously contributed by Mr. A. L. Frothingham, as follows : 

November 22, 29, December 6. — Original Drawings by old masters of the 
Italian Schools, xvi to xvin centuries. 

December 13, 20. — Photographs of Italian Sculpture and Painting of the 
XV century. 

January 10, 17. — Photographs of Italian Sculpture and Painting of the xiv 
and XVI centuries. 

January 24, 31. — Engravings of Italian, French, Oerman and British 
Schools of the xviii and xix centuries. 

February 7, 14. — Line Engravings of portraits of all schools from the xvi 
to the XIX century (Italian, French, Overman, Flemish, Dutch 
and British.) 

February 21, 28. — Etchings of Italian Schools from the xvi to the xix cen- 
tury. 

March 7, 14. — Etchings of Dutch, German, Flemish and French Schools. 

March 28, April 4. — Line Engravings of Italian Schools from the xv to the 
xvni century. 

April 11, 18, 25. — Line Engravings of German, Dutch, Flemish, French and 
British Schools from the xvi to the xviii century. 

May 2, 9, 16. — Original Drawings by old masters of the Italian, French and 
Dutoli Schools. 

The permanent Exhibition consisted of fragments of Antique Sculpture, 
Etruscan and Italo-Greek Vases, and fjgyptian Statuettes from the Cohen 
Collection. 



BXCENT AFFOINTMSNTB. 
Ik the Jokn» JTopkint (Miveraiiy, 

Georoe H. Williams, Ph. D. — Associate Professor of Mineralogy. 
Henry Wood, Ph. D. — Associate Professor of German. 
Henry A. Todd, Ph. D. — Associate in the Romance Languages. 
James W. Bright, Ph. D. — Instructor in English. 
Henry H. Donaldson, Ph. D. — Instructor in Psychology. 

(A list of the recent appoiatmenta to Fellowships and Scholarships is given on p. 116). 



Edward H. Keiser, Ph. D. — Associate Professor of Chemistry, Bfyn 
Mawr College, Pa. 

WooDROw Wilson, A. B. — Associate in History, Bryn Mawr College, Fa. 

Louis Bevier, Ph. D. — Instructor in French, Rutgers College, N. J. 

Homer W. Hillyer, Ph. D. — Assistant in Chemistry, Uniyeraitj of 
Wisconsin. 

Albert G. Palmer, Ph. D. — Assistant in Chemistry, Swarthmore C(^ 
lege. Pa. 

Charles B. Wright, A. B. — Professor of English Literature and Rhet- 
oric, Middlebury College, Vt. 



Professor H. Newell Martin was elected a Fellow of the Royal Society 
of London, at the annual meeting of the Society, June 4, 1885. 
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HONORS ANNOUNCED JUNE ii, 1885. 



Doctors of Philosophy. 

Edward Webster Bemis,* of Spring6eld, Mass., A. B., Amherst Col- 
lege, 1880. Subjects : History and Political Economy. TheaU: Local 
Government in Michigan and the Northwest. 

GusTAV BissiNG, of Baltimore, A. B., Johns Hopkins University, 1882. 
SubjeeU: Mathematics and Physics. Thena: Some Notes on Gauss' Co- 
ordinates and Steiner's Quartic Surface. 

• 

Henrt Herbert Donat^dson, of New York City, A. B., Yale College, 

1879. Subjeds: Animal Physiology and Histology ; Vegetable Physiology. 
Thesis: On the Temperature Sense. 

Louis Duncan, of Baltimore, U. 8. Naval Academy, 1880. Subjeds: 
Physics and Mathematics. Thesis : On the Determination of the Ohm by 
the Lorenz Method. 

Homer Winthrop Hillyer, of Waupun, Wis., 8. B., University of 
Wisconsin, 1882. SubjecU: Chemistry and Physics. Thesis: Methods of 
Determining the Relative Stability of the Fatty Bromides. 

Frederic Schiller Lee, of Canton, New York, A. B., St. Lawrence 
University, 1878, and A. M., 1881. Subjects: Animal Physiology and 
Histology, and Animal Morphology. Thesis : On Arterial Tonicity. 

GusTAV Adolph Liebio, Jr., of Baltimore, A. B., Johns Hopkins Uni- 
versity, 1882. Subjects: Physics, Mathematics, and Chemistry. Thesis: 
On the Variation of the Specific Heat of Water. 

James Platfair McMurricu, of Guelpb, Canada, A. B., University of 
Toronto, 1879, and A. M., 1882. Subjects: Animal Morphology, Animal 
Physiology and Histology, aqd Vegetable Morphology. Thesis: The 
Osteology and Myology of Amiurus eaius, (L.) Gill. 

Albert Gallatin Palmer, of Baltimore, A. B., Johns Hopkins Uni- 
versity, 1882. Subjects: Chemistry and Physics. Thesis: On the Conduct 
of p-Diazo-o-Toluene-sulphonic Acid toward Aicphol. 

Harry Fielding Rejp,* of Baltimore, A. B., Johns Hopkins Univer- 
sity, 1880. Subjects: Physics and Mathematics. Thesis: On the Distribu- 
tion of Energy in the Spectrum of Platinum at Different Temperatures. 

Henry Alford Short,* of New York City, A. B., Columbia College, 

1880. Subjects: Greek and Latin. Thesis: On the Development and Use 
of <^f Final. 

Morrison Isaac Swift, of Ashtabula, Ohio, A. B., Williams College, 
1879. Subjects: Ethics aqd History of Philosophy, with Psychology and 
Political Economy. Thesis; On the Ethics of Idealism, as represented by 
Aristotle and Hegel, 

Henry Alfred Todd,* of Baltimore, A. B., Princeton College, 1876. 
Subjects: Bomance Languages and Sanskrit. Thesis: An editio prinoeps oi 
an Old French poem, entitled '^ Dit de la Panth^re/' 

* The Degrees thus marked were conferred February 23; the others, June 11. 



Bachelors of Arts. ,. 

John Pendleton Campbell, of Charlestown, W. Va. 

JouN Glenn, Jr., of Baltimore. 

Junius Moore Horner, of Oxford, N. C. 

James Albert Loane, of Baltimore. 

Harry Wilbur Price, of Washington, D. C. 

Benjamin Titus Roberts, Jr., of North Chili, N. Y. 

Mo:-E8 Roth Ryttenbero, of Baltimore. 

Hugo Steiner, of Baltimore. 

Henry Hazlehubst Wibqand, of Baltimore. 



FELLOWS, 1885-86. 

Cyrus Adler, of Philadelphia, A. B., UniTersity of Pennsylvania, 1883. 
Shemitic Languages. 

Ethan A. Andrews, of New York Gty, Ph. B., Yale College, 1881, 
Biology, 

David Barcroft, of Beriieley, Cal., Ph. B., University of California, 
1882. Mathematics. 

W. SniRLhrY Bayley, of Baltimore, A. B., Johns Hopkins University, 
1888. Geologg and Petrography. 

LouLS Bejx, of New York City, A. B., Dartmouth College, 1884. Physics, 

Frank A. Christie, of Boston, Mass., A. B., Amherst College, 1881. 
Greek. 

Henry Crew, of Wilmington, Ohio^ A. B., Princeton College, 1882. 
Physics. 

Davis R. Dewey, of Burlington, Vt., A. B., University of Vermont, 
1879. History and Polities. 

Albert £. Egoe, of Decorah, Iowa, A. B., Norwegian Lather College, 
1879, and A. M., 1884. Teutonic Languages. 

William H. Emerson, of Tunnel Hill, Ga., U. S. Naval Academy, 1880. 
Chemistry. 

John C. Fields, of Hamilton, Ont., A. B., University of Toronto^ 1884. 
Mathematics. 

Abel H. Huizinoa, of Zeeland, Mich., A. B., Hope College, 1880, and 
A. M., 1883. ShemiHc Languages. 

Joseph Jastrow, of Philadelphia, A. B., University of Pennsylvania, 
1882, and A. M., 1885. Psychology. 

George T. Kemp, of Baltimore, A. B., Johns Hopkins University, 1883. 
Biology. 

Gonzalez Lodger of Baltimore, A. B., Johns Hopkins University, 1883. 
Oreek. 

Arthur McDonald, of Rochester, N. Y., A. B., University of Rochester, 
1879. Psychology. 

Charles S. Palmer, of Chicopee, Mass., A. B., Amherst College, 1879, 
and A. M., 1882. Chemistry. 

Ernest M, Peas^ of Boulder, Colo., A. B., University of Colorado^ 1882. 
Latin. 

Charles Whetham, of Toronto, Ont., A. B., University of Toronto, 
1884. Romance Languages. 

Charles B. Wright, of Akron, Ohio, A. B., Buchtel CoU^e, 1880. 
English, 

UNIVERSITY SCHOLARS, 1885-86. 

John P. Campbell, of Charlestown, W. Va., A. B., Johns Hopkins 
University, 1885. 

Junius M. Horner, of Oxford, N. C, A. R, Johns Hopkins University, 
1885. 

Charles H. Howard, of Baltimore, A. B., Johns Hopkins University, 
1884. 

James A. Loane, of Baltimore, A. B., Johns Hopkins University, 1885. 

WiLUAM R. Orndorff, of Baltimore, A. B., Johns Hopkins Univer- 
sity, 1884. 

Henry V. Wilson, of Baltimore, A. B., Johns Hopkins University, 
1883. 



HONORARY HOPKINS SCHOLARS, 1885-86. 

The following appointments have been renewed : 

Edward C. Applegarth, of Baltimore. 
William C. L. Gorton, of Baltimore. 
Theodore Hough, of Vii^ginia. 
John H. T. McPherson, of Baltimore. 
William F. Smith, of Baltimore. 
Edward L. White, of Baltimore. 
Allan C. Woods, of Baltimore. 

Other appointments to scholarships will be made in the aatamn. 
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LIST OF PERIODICA.LS 

Received by the Library of the Johns Hopkins University. 

The following list gives the names of the periodicals (including the scientific and literary publications of the several societies, etc., sent in 
exchange with the University publications) now regularly received by the library of the University. In the case of journals, the title is given 
under the first word (not an article). The several institutions are arranged under their place of publication or their usual place of meeting. 
In a few cases, the titles are duplicated for facility of reference. The library also receives a large number of official reports, etc, that are not 
included in this list. The names of most of the newspapers received and of other ephemeral publications are also omitted. The whole number of 
eerials received by the University exceeds seven hundred. 

This list is supplemented by those of the Libraries of the Pcabody Institute, the Maryland Historical Society, the Medical and Chirurgical 
Faculty, and other institutions of the city, so that the number of journals (not including newspapers, etc.) accessible to students exceeds nine hundred. 



Academy. London. 

Acta Mathematica. Stockholm. 

Adelaide : Royal Society of South Australia : Publications. 

Akademische Blatter. Brunswick. 

Albany : N. Y. State Museum of Natural History : Publications. 

Alemannia. Bonn. 

Alienist and Neurologist. St. Louis. 

Allgcm. Bibliographie d. Staats-u. Rechtswisscnschaften. Berlin. 

Allgem. Bibliographie f. Deutschland. Leipsic. 

American. Philadelphia. 

American Academy of Arts and Sciences : Publications. Boston. 

American Annals for the Deaf and Dumb. Washington. 

American Antiquarian and Oriental Journal. Chicaga 

American Antiquarian Society : Publications. Worcester, Mass. 

American Assoc for Advancement of Science : Publications. 

American Bookseller. New York. 

American Chemical Journal. Baltimore. 

American Chemical Review. Chicago. 

American Chemical Society ; Publications. New York, 

American Engineer. Chic»go. 

American Ephenieris and Nautical Almanac. Washington. 

American Geographical Society : Publications. New York. 

American Historical Association : Papers. New York. 

American Institute of Mining Engineers: Transactions. New York. 

American Journal of Archaeology. Baltimore. 

AmeriL>an Journal of Insanity. Utica, N. Y. 

American Journal of Mathematics. Baltimore. 

American Journal of Medical Sciences. Philadelphia. 

American Journal of Pharmacy. Philadelphia. 

American Journal of Philology. Baltimore. 

American Journal of Science. New Haven. 

American Medical Digest. New York. 

American Meteorological Journal. Detroit. 

American Museum of Natural History. New York. 

American Naturalist. Philadelphia. 

American Social Science Association : Publications. 

American Oriental Society : Publications. New Haven. 



' American Philological Association : Transactions : Proceedings. 
American Philosophical Society : Publications. Philadelphia. 
Amherst, Mass. : Bulletin of Natural History. 
Amsterdam: Royal Academy of Sciences: Publications. 

Royal Zoological Society : Publications. 
Analyst. London. 
Andover Review. Boston. 
Anglia. Halle. 

Annalen der Chemie (Liebig's). Halle. 

Annalen der Physik u. Chemie, u. Beiblatter (PoggendorflTs). Leipsic 
Annales de Chimie et de Physique. Paris. 
Annales des Sciences Naturelles : Botanique. Paris. 
Annales des Sciences Naturelles : Zoologie et Pal^ntologie. Paris. 
Annales du Bibliophile Beige. Brussels. 
Annali di Matematica Pura ed Applicata. Milan. 
Annali di Statistica. Rome. 
Annals of Mathematics. University of Virginia. 
Annapolis : U. S. Naval Institute : Publications. 

A nnuaire de 1' Association pour T Encouragement des Etudes Grecques. Parii. 
Antiquarian Magazine. London. 
Apotheker Zeitung. New York. 
Appalachia. Boston. 

Archseolog.-Epigraph. Mitth. a. Oesterreich. Vienna. 
Archeologische Zeitung. Berlin. 

Archiv der Mathematik nnd Physik (Grunert). Leipsic. 
Archiv f. Anatomie u. Ph3rsiologie. Leipsic. 
Archiv f. d. Gcsammte Physiologic, etc. Bonn. 
Archiv f. d. Studien d. Neueren Sprachen u. Lit. Brunswick. 
Archiv f. Eisenbahnwesen. Berlin. 
Archiv f. Experimental-Pathologic Leipsic 
Archiv f. Kirchliche Kunst. 

Archiv f. Latein. Lexicographic u. Grammatik. Leipsic 
Archiv f. Literaturgeschichte. Leipsic 
Archiv f. Mathematik og Naturvidenskab. Christiania. 
Archiv f. Mikroskopische Anatomie. Bonn. 
Archiv f. Naturgeschichtc Berlin. 
Archiv f. Oesterreich. Geschichte. Vienna. 
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Archiv f. Ohrenheilkunde. Leipsic. 

Archly f. Ophthalmologie. Leipsic. 

Archiv f. Pathologische Anatomie. Berlin. 

Archiv f. Psychiatric u. Nerven-Krankheiten. Berlin. 

Archives de Biologic. Ghent. 

Archives de Physiologie Normale. Paris. 

Archives de Zoologie Exp^rimentale et G^n^rale. Paris. 

Archives Italiennes de Biologie. Turin. 

Archives N^erlandaises des Sciences Exactes et Nat. Harlem. 

Archives of Comparative Medicine and Surgery. New York. 

Archivio de Psichi atria, Scienze Penali, etc. Turin. 

Archivio della Society Romana di Storia Patria. Borne. 

Archivio di Letteratura Biblica ed Orientale. Turin. 

Archivio Glottologico Jtaliano. Bome. 

Archivio per le Scienze Mediche. Turin. 

Archivio Storioo Lombardo. Milan. 

Archivio Storico per le Province Napoletane. Naples. 

Asiatic Society of Bengal : Publications. Calcutta. 

Asiatic Society (Ceylon Branch) : Publications. Colombo. 

Asiatic Society of Japan : Publications. Yokohama. 

Association of Engineering Societies : JoumaL New York. 

Association Franyaise pour T Avancement des Sciences : Publications. Paris. 

Astronomic (U). Paris. 

Astronomische Nachrichten. Kiel. 

*A'&trv(uav, Athens. 

Athenaeum. London. 

Athens: Deutsch. ArchseoL Institut. : Mittheilungen. 

Atlantic Monthly. Boston. 

Avranches : Soci^t^ d* Arch^logie (Revue de 1* Avranchin). 

Ballad Society : Publications. London. 

Baltimore : Maryland Historical Society : Publications. 

Medical and Chirurgical Faculty of Md. : Transactions. 
Banker's Magazine. New York. 

Barcelona : As6ociaci6 d'Excur8i6ns Catalana : Publications. 
Bay State Monthly. Boston. 

Beitrage z. Gesch. d. Deutschen Sprach. u. Litt. Halle. 
Beitrage z. Kunde d. Indogerm. Sprachen. Gottingen. 
Beitrage z. Vergleich. Sprachforschung (Kuhn). Berlin. 
Bergen (Norway) : Museum : Publications. 
Berichte der Deutschen Chemischen Gesellschaft. Berlin. 
Berliner Studien f. Classische Philol. u. Archseolpgie. Berlin. 
Berlin : K. Preuss. Akademie der Wissenschaften : Publications. 

Deutsche Chemische Gesellschaft : Berichte. 

Deutsche Shakespeare Gesellschaft : Jahrbuch. 

Preuss. Statistisch. Bureau : Zeitschrift. 
Berliner Philologische Wochenschrift. Berlin. 

Berne : Schweiz. Gesellsch. f. d. Gesammt. Wissenschaften : Publications. 
Bibliografia Italiana. Milan. 
Bibliographic de la France. Paris. 
Bibliotheca Indica (all scries). Calcutta. 
Bibliotheca Sacra. Oberlin, Ohio. 
Birmingham : Philosophical Society : Transactions. 
Boletin Folkl6rico Espafiol. Seville. 
Bollettino Consolare. Rome. 
Bolletino delle Scienze Mediche. Bologna. 
Bologna: R. Deputazione di Storia Patria: Publications. 

Society Medica-Chirurgica : Publications. 
Bone, Algeria: Academic d' Hippone: Publications. 
Bookseller. London. 
Boston Journal of Chemistry. 
Boston : American Academy of Arts and Sciences: Memoirs, Proceedings. 

Mass. Historical Society : Publications. 

National Assoc, of Wool Manufacturers: Bulletin. 

New England HLstorioo-Genealogical Society : Publications. 

Public Library : Bulletin. 

Society for Psychical Research : Publications. 

Society of Natural History : Publications. 

Webster Historical Society : Spectator. 

Zoological Society : Quarterly Journal. 
Botanische Zeitung. Leipsic. 



Bradstreet's. New York. 
Brain. London. 

Brescia : Ateneo di Brescia. Commentari. 

British Assn. for the Advancement of Science : Publications. London. 
British and Colonial Manufacturer. London. 
British Medical Journal. London. 
British Quarterly Review. London. 

Brussels: R. Academic des Sciences de Belgique: Publications. 
Mus^e Royale d'Histoire Naturelle : Publications. 
Obeervatoire Royale : Publications. 
Bulletin Astronomique. Paris. 

Bulletin des Sciences Math^matiques et Astronomiques. Paris. 
Bulletin Monumental. Paris. 

Bulletin Trimestriel des Antiquites Africaines. Paris. 
Bullettino di Archeologia Cristiana. Rome. 

Bullettino di Bibliograph. e di Storia della Sci. Matemat. e Fisiche. Rome. 
Bullettino Italiano degli Studii Orientali. Florence. 
Bulletin of Mass. Natural History. Amherst. 

Bulletin of the National Association of Wool Manufacturers. Boston. 
Caen: Academic des Sciences, Arts et Belles- Lettres: Publications. 

Soci^t^ des Pharmaciens du Calvados, etc. : Bulletin. 
Calcutta : Asiatic Society of Bengal : Publications. 
California Academy of Sciences : Publications. San Francisco. 
Cambridge, (Eng.) : Antiquarian Society : Publications. 

Philological Society : Publications. 
Philosophical Society : Proceedings : Transactions. 
University Reporter. 
Cambridge, (Mass.) : Harvard Coll. Observatory : Bulletin. 

Museum of Comparative Zoology : Bulletin. 
Harvard College Library: Bulletin. 
Canada Geological and Nat. BQstory Survey. Ottawa. 
Canada, Royal Society : Publications. 

Canadian Naturalist and Quarterly Journal of Science. Montreal. 
Canadian Record of Nat. Hist, and Geology. Montreal. 
Canadian Record of Science. Montreal. 
Cassel : Verein f. Naturkunde : Bericht. 
Catalogue Mensuel de la Librairie Fran9aise. Paris. 
Centralblatt f. d. Medicinischen Wissenschaften. Berlin. 
Centralblatt f. Electrotechnikl Munich and Leipsic. 
Century Magazine. New York. 
Charkow, Russia : Mathematical Society : Proceedings. 
Chaucer Society : Publications. London. 
Chemical News. London. 
Chemiker-Zeitung. Cothen. 
Chemisches Centralblatt. Leipsic. 

Cherbourg : Soci^t^ Nation, d. Sciences Nat. et Math. : Publications. 
Chicago: Academy of Sciences : Publications. 
Christiania, (Norway): University: Publications. 

CommLss. der Gradmessung : Publications. 
Soci^t^ des Sciences : Publications. 
Christian Socialist. London. 
Cincinnati: Mechanics' Institute: Transactions. 

Observatory: Publications. 

Public Library : Bulletin. 

Society of Natural Hbtory : Journal. 
Civilingenieur. Dresden. 

Colombo, Ceylon: Royal Asiatic Society, (Ceylon Branch) : Publications. 
Colorado Museum of Applied Geology and Mineralogy. Denver. 
Como : Societi Storica per la Provincia di Como : Period ico. 
Concord : New Hampshire Historical Society : Publications. 
Concordia. Mainz. 

Connecticut Academy of Arts and Sciences: Publications. New Haven. 
Constantinople : Hellenikos Philologikos Syllogos. 
Contemporary Review. London. 
Cooperative Index to Periodicals. New York. 
Copenhagen : Royal Academy of Sciences : Memoirs : Bulletin. 
C6rdoba, (Arg. Rep.): Academia Nacional de Ciencias: Actas: Boletin. 
Cornell University Library. Ithaca, N. Y. 
Cosmos. Paris. 
Critic. New York. 
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Cronica Cientifica. Barcelona. 

Cr3r8tallogicaI Society : Proceedings. London. 

Cultura (La). Rome. 

Davenport (Iowa) : Academy of Nat. Sdences : PublicationA. 

Delft : Ecole Polytechnique : Annale:!. 

Denver: Colorado Museum of Geology, etc: Publications. 

Scienti6c Society : Publications. 
Deutsche Chemische Gesellschaft : Berichte. Berlin. 
Deutsche Gemeinde-Zeitung. Berlin. 
Deutsche Journal Katalog. Leipsic. 
Deutsche Literaturzeitung. Berlin. 
Deutsche Rundschau. Berlin. 

Deutsche Shakspeare-Gesellschaft : Jahrbuch. Berlin. 
Deutsche Zeit- und Streitfragen. Berlin. 
Dingler's Polytechnisches Journal. Augsburg. 
Dresden : Naturwissenschaftliche Gesellschaft Isis : Publications. 
Dublin : Royal Dublin Society : Publications. 

Royal Irish Academy : Publications. 

University Press : Publications. 

University Review. 
Early English Text Society : Publications. London. 
Eclectic Magazine. New York. 
Economist. London. 
Economiste (L') Franyais. Paris. 
Edinburgh Review. Edinburgh. 
Edinburgh : Royal Physical Society : Publications, 

Royal Society : Publications. 
Education. Boston. 
Educational Times. London. 
Electrical Review. New York. 
Electrical World. New York. 
Electrician. London. 

Electrician and Electrical Engineer. New York. 
Electricity (L). Paris. 

Engineering and Mining Journal. New York. 
English Catalogue of Books. London. 
English Dialect Society : Publications. London. 
Englische Studien. Heilbronn. 
Erlangen : Acta Seminarii Philologici. 
Essex Institute : Historical Collections. Salem. 
Expositor. Kelso, Scotland. 
Fauna u. Flora d. Golfes v. Neapel. Naples. 
Finanz-Archiv. Stuttgart. 
Florence : Society, Entomologica Italiana. Atti. 
Folk- Lore Journal. London. 
Foreign Church Chronicle. London. 
Forestry Bulletin. New York. 
Fortnightly Review. London. 
Fortschrilte der Physik. Berlin. 
Franco-Gallia : Wolfenbuttel. 

Frankfort a. M. : Senckenbergische Naturforschende Gesellschaft: Berichte. 
Frankfort a. O : Naturwissenschaft. Verein. Mittheilungen. 
Franklin Institute: Journal. Philadelphia. 
Freiburg i. B : Naturforschende Gesellschaft : Publications. 
Gazetta Chimica Italiana. Palermo. 
Gazette Archeologique. Paris. 
Gazette M^icale de Paris. Paris. 
Gegenwart (Die). Berlin. 
Genoa: So-'iet^ di I^tture: Giornale. 
Geological Magazine. London. 
Geologiciil Society : Quarterly Journal. London. 
GeologiKka Foreningens, etc. Stockholm. 
Georgia HiHtorical Society : Publications. Savannah. 
Germania. Vienna, 
Giornale di Filologia Romanza. Rome. 
Giornale di Mateniatiche. Naples. 
Giornale Ligustico di Archeologia, Storia, etc Grenoa. 
Glasgow: Philosophical Society: Proceedings. 

Observatory of University : Publications. 
Gottingen : Konig. Gesellsch. d. Wissenschaften : Publications. 



GK)ttingische Gelehrte Anzeigen. Gottingen. 

Grottingische Gelehrte Nachrichten. Gottingen. 

Chraefe's Archiv f. Ophthalmologie. Berlin. 

Graph ischen Kiinste. Vienna. 

Granite Monthly. Concord, N. H. 

Guy's Hospital Reports. London. 

Halifax, (Nova Scotia) : Institute of Natural Science: Bulletin. 

Hamburg : Naturhistorisches Museum : Publications. 

Wissen. Anstalten : Jahrbuch. 
Hanover : Historische Verein f. Niedersachsen : Zeitschrift. 
Harlem : Mus4e Teyler : Publications. 

Soci^t^ Hollandaise des Sciences : Archives. 
Harper's Magazine. New York. 
Harvard University Bulletin. Cambridge. 
Hebraica. Morgan Park, 111. 
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Cohen Collection of Egyptian Antiquities, etc., 18, 21. 
College Courses, General Statements, 109. 
Commemoration Day (1885), 54. 
Congressional (xovernment, W. Wilson, (no(icc), 68. 
Conn, H. W., Method of Formation of Trochosphere in Serpula, 15. 
Consultation Hours, 7. 
Correspondence, 23, 118. 
Corson, H., Schedule of Public Lectures, 39. 
Councilman, W. T, Classes, 82, 95. 
Craig, T., Classes, 3, 69, 88, 89. 

Cryst^illinc Schists, Lehmann's Work on, G. H. Williams, 68. 
Current Information, 82, 125. 
Dewey, D. R., American Literature relating to Money, Credit and Banking, 

Dialects of North Germany, E. H. Si>ieker, 78. 

Divisibility of Numbers, VV. P. Durfee, 23. 

Doctors of Philosophy (1885), 1 26 ;— Regulations, 38. 

Dolley, C. S., On the Presence of an Intra-cel hilar Digestion in Salpa, 16. 

Donaldson, ir. IL, Observations on the Temperature Sense 76. *^ ' 

Chisses, 106. ' * 

Drawing: Classes, 7, 73. 

Dnrfee, W. P., Divisibility of Numbers, 23;— On the Number of Substitu- 

tions of n Letters, etc., 23. 
E<.hin(Klerms of Beaufort, H. F. Nachtrieb, 67. 



Educational Lectures, 26, 107. 

Ej?ge, A. E., Classes, 6, 72, 98, 102. 

Elene and Cynewulf, W. E. Gates, 122. 

Elixir, On the Etymology of, C. Adler, 33. 

Elliott, A. M., On a Philological Expedition to Canada, 20. 

Schedule of Public Lectures, 24;— Classes, 5, 72, 88, 99, 102. 
Elocution : Classes, 7, 73. 
Ely, R. T, Note on Shaw's Icaria, 23. 

Classes, 6, 72, 88, 104, 105. 
Ely's Recent American Socialism (notice), 80. 
Emerson, A., Classes, 4, 70, 100. 
English and Anglo-Saxon: Classes and Lectures^ 6, 39, 72; — Work of the 

Year, 102;— Programme for 1885-1886, 98. 
Enumeration of Classes, 3-7, 69-73. 

Equivalent in Sanskrit of the Greek Particle i/), ^a, M. Bloomfield, 76. 
Eruptive Granite in Neighborhood of Baltimore, G. H. Williams, 65. 
Exchanges, List of, 127-132. 
Excursion Map of Baltimore, 27. 
Fellows by Courtesy, 73, 84, 126. 
Fellowships, 26, 73, 84, 126. 
Fontaine, J. A., Classes, 6, 72, 103. 

Forbes, George, Notes on Sir William Thomson's Lectures on Mole- 
cular Dynamics, 113. 
Franklin, F,\ Classes, 3, 69, 88, 89. 
French : Classes and Lectures, 2, 5, 25, 40, 72, 87 ;— W^ork of the Year, 

102;— Programme for 1885-1886, 99. 
Frothingham, A. L., Loan Exhibitions of Drawings, etc., 27, 38, 125. 
Frothingham, A. L., Jr., Report of the University Archaeological Societv, 17. 
Gates, W. E., The Elene and Cynewulf, 122. 
General Statements as to University, 107. 
Gerber, A., Classes, 5, 71. 
German: Classes, 5, 71 ;— Work of the Year, 102 :— Programme for 1885- 

1886, 97. 
Gildersleeve, B. L., Classes, 4, 70, 87, 96, 100. 
Gildersleeve's Edition of Pindar (notice), 80. 
Gill in Neptunea, H. L. Osbom, 16. 
Oilman, D. C, The Benefits which Society derives from Universities: 

Commemoration Day .\ddress, 43-54. 
Gosse, E., Schedule of Public Lectures, 39. 
Graduate Courses, Statements as to, 109. 
Graduate Scholarships, 26, 126. 
Greek: Classes, 4, 70;— Work of the Year, 100 ;— Programme for 1885- 

1886, 96. 
Greelv, Lieut., 54. 

Hall, G. S., Classes, 6, 73, 87, 94, 106, 107. 
Hammond, J., Mathematical Note, 118. 
Harris, J. R., On the Western Text of the New Testament, 78 ;— On the 

"pistic nard" of Mark xiv, 3, etc., 77. 
Schedule of Public Lectures, 39;— Classes, 4, 70, 100. 
Hartwell, E. M., Classes, 7, 73, 88. 

Hathaway, A. S., Ideal Division of Algebraic Quantities by Real Primes, 79. 
Haupt, P., Classes, 5, 71, 87, 97, 101. 
Hebrew, etc, see Shemitic Languages. 
Hempl, G., Classes, 5, 71, 98, 102. 
Hermas and Theodotion, F. J. A. Hort, 23. 
Herodotus, on some Oracles in, W. M. Arnolt, 77. 
Historical and Political Science Association, 7, 28, 40, 66, 82, 122. 
History and Politics : Qasses, 6, 72 ;— Work of the Year, 105 ; Profframme 

for 1885-1886, 104. * 

Holcomb, W. P., Pennsylvania Boroughs: A Chapter in the Municipal 

History of the State, 121. 
Honors (June, 1885), 126. 
Hopkins Scholarships, 26, 83, 126. 
Hort, F. J. A., Hermas and Theodotion, 23. 
Hours for Lectures and Recitations, 12, 74. 
Howell, W. II., 4, 70,94. 
Huizinga, A. H., The Lessons of the Peloponnesian War as developed in 

the Speeches of Thucydides, 64. 
Hybrid, Etomology of, M. Warren, 65. 
Hygiene, Study of, in a Liberal Education, J. S. Billings, 19. 
Ideal Division of Algebraic Quantities by Real Primes, A. S. Hathaway, 79. 
Infectious Diseases, Acquired Immunitv from, G. M. Sternberg, 31. 
Information for Applicants for Admission, 107, 109. 
Ingle's Local Institutions of Virginia (notice), 81. 
Italian and Spanish : Programme, 100; also see Romance Languages. 
Jameson, J. F., Classes, 6, 72, 106. 
Keiser, E. H„ 3, 69. 
Kimball, A. L., Classes, 3, 69, 88, 90. 
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King Alfred's Anglo-S%zon Version of the de ContoUuione Philosophic^ J. 

W. Bright, 32. 
Land Cessions to U. S., Maryland's Influence on, II. B. Adams, (notice), 34. 
Land Laws of Mining DbtrictH, C. H. Shinn, (noiice), 34. 
Latin: Oasses, 4, 70 ;— Work of the Year, 101 ;— Programme for 1885-1886, 

96. 
Latin tuque =■ Vedic dccha, M. Bloomfield, 32. 
Library, Accessions to, 65-62; — List of Periodicals, 127-132. 
Loan Exhibitions of Drawings, etc., 27, 38, 125. 
Local Institutions of Virginia, £. Ingle, {notice)^ 81. 
Logic, Ethics, and Psychology, 106. 

Mi^etism, Influence of, on Chemical Action, I. Remsen, 79. 
Marine Laboratory, 14, 95. 
Martin, II. N., Classes, 4, 70, 87, 93, 95. 

Mairland^s Influence on Land Cessions to U. S., H. B. Adams, (notice), 34. 
Mathematics: Classes, 3, 69; — Work of the Year, 89; — Programme for 

1885-1886, 89. 
Mathematical Society, 7, 82, 122. 
Mathematical Surfaces, List of Models of, 36. 
Matricolates' Literary Society, 26. 
McMnrrich, J. P., Structure and Affinities of Phytoptus (Duj.), 17; — On 

the Number of Metameres in the Skull of Vertebrate Groups, 64. 
Classes, 4, 70. 
Metameres in the Skull, in Vertebrate Groups, J. P. McMurrich, 64. 
Metaphysical Club, 7, 28, 40, 66, 82. 

Mineralogy and Petrography : Classes, 4, 70 ; Work of the Year, 92 ; Pro- 
gramme for 1885-1886, 92. 
Molecular Dynamics, Sir William Thomson's Lectures on, 27, 113. 
Money, Cretlit and Banking, American Literature on, D. R. Dewey, 121. 
Morphological Notes, 14-17, 67. 
Morphological Problems, Lectures on, 82, 95. 
Morris, C. D., On the Financial History of Athens, 32. 

Classes, 4, 6, 70, 87, 96, 100, 101. 
Morris, G. S., Classes, 7, 107. 
Morse, H. N., Classes, 3, 69, 88, 91, 92. 
Nachtrieb, II. F., On the EJchinodernis of Beaufort, 67. 
NaturaUsts' Field Club, 7, 28, 66, 95, 122. 
Neptunea, Gill in, H. L. Osborn, 16. 
Newcomb, S., Appointment as Professor of Mathematics and Astronomy, 26 ; 

Cksses, 3, 69, 87, 89. 
Newell, H., Classes, 7, 73. 
New Ijaw of Variation, W. K. Brooks, 14. 
New Testament, Western Text of, J. li. Harris, 78. 
Nixon, H. B., Classes, 3, 89. 

Non-uniform Functions, Extension of RoUe's Theorem to, C. Veneziani, 78. 
North Germany, Dialects of, E. H. Spieker, 78. 
Organic Chemistry, I. Remsen, [notice), 123. 
Osborn, II. \u. Gill in Neptunea, 16. 
Parenchymatous Digestion in Salpa, C. S. Dolley, 16. 
Peabody Institute lectures, 25. 
Pease, E. M., On the Relative Value of the MSS. of Terence collated by 

Umpfenbach, 120. 
Pedagogics, see Psychology, etc. 

Feloponnesiun War, I..essons of. in Thucydides, A. H. Huizinga, 64. 
Pennsylvania Boroujjhs, W. P. Holconib, 121. 
Periodicals receivctl by the Library, List of, 127-132. 
Perkins, C. A., 3, 69, 90. 

ninuv **ripe," and Tzk^uv "mild, weak," M. Bloomfield, 33. 
Perpetuation of Ancient MSS., Lectures, 39. 
Petrography, see Mineralogy. 
Philological Association, 7, 28, 40, 06,82, 103, 122. 
Philological Expedition to Canada, A. M. Elliott, 20. 
Philosophy and Ethics: Cla8^ies, 7, 107. 
Phonetics and Pronunciation, Lectures, 40. 
Phoio;»raph8 of the Brvennios MS. {notice), SO. 
Physics: Classes, 3, 69; — Work of the Year, 90; — Programme for 1885- 

1886, 90. 
Physical Training. 7, 73. 

Phytoptus, Structure and Affinities of, J. P. McMurrich, 17. 
Pindar, rrilderslccve's E<lition of (notice), 80. 
" Pistic Nar I " of Mark xiv, 3, etc., J. R. Harris, 77. 
Political Economy, see History and Politics. 



Programmes for 1885-1886, (are. 42), 87-107. 

Psychology and Pedagogics: Classes, 6, 73; — Work of the Year, 107; — 
Programme for 1885-1886, 106. 

Public Lectures: Notice in/espect to the Admission of the Public to, 2 ; — 
Announcements, 24, 39. 

Quadratic Form, Note on a, F. Cajori, 122. 

Rabillon, L., Translation of the Chanson de Roland (notice), 81. 
Public Lectures, 2, 25, 40, 88. 

Recent American Socialism, R. T. Ely, (notice), 80. 

Recent Appointments, 125. 

Recent Publications, 34-35, 68, 80, 123-125. 

Remsen, 1., Note on the Influence of Magnetism on Chemical Action, 79. 
Classes. 3, 69, 87, 91. 

Remsen's Organic Chemistry (notice), 123. 

Rolle's Theorem, Extension to Non-uniform Functions, C. Veneziani, 78. 

Romance Languages ; Classes 5, 72 ; — Work of the Y'ear, 102 ; — Programme 
for 1885-1886, 99. 

Rowland, H. A., Classes, 3, 69, 87, 90. 

Salpa, Presence of an Intra-cellular Digestion in, C. S. Dolley, 16. 

Sanitary Precautions, Note on Local, 82. 

Sanskrit, etc.: Classes, 5, 71; — Work of the Year, 101; — Programme for 
1885-1886, 97;— Note on Study of, M. Bloomfield, 119. 

Scholarshii)s, 83, 1 26. 

Scientific Association, 7, 28, 40, 66, 82, 122. 

Seelhoff, P., Mathematical Note, 118. 

Serpula, Method of Formation of Trochosphere in, H. W. Conn, 15. 

Shakespeare Circle, 26. 

Shaw's Icaria (notice), 23. 

Shemitic Languages: Classes, 5, 71; — Work of the Year, 101; — ^Pro- 
gramme for 1885-1886, 97. 

Shinn's Land Laws of Mining Districts (notice), 34. 

Slaughter, M., Classes, 4, 71. 

Societies, Proceedings of, 28, 40, 66, 82, 122;— Appointments of, 7. 

Spanish : Bibliography of Contemporary Literature, 24; also see Romance 
Languages. 

Spieker, E. H., On the Dialects of North Germany, 78. 
Classes 4, 70, 96, 100, 101. 

Standing Announcements, 2, 30, 42, 112. 

Sternberg, G. M., On Acquired Immunity from Infectious Diseases, 31. 

Story, W. E., Classes, 3, 69, 88, 89. 
List of Mathematical Models, 36. 

Students, Check List of, 8-11, 73. 

Studies from the Biological Laboratory, 20, 38, 95. 

Studies in Historical and Political Science, 2, 25, 105. 

Substitutions of n Letters which leave k Letters Unaltered, W. P. Durfee, 23. 

Teaching of the Twelve Apostles, Catalogue of Old Testament Writings in, 
C. Adler, 120 ; — Photographs of Bryennios MS., 80. 

Temperature Sense, Observations on, H. H. Donaldson, 76. 

Terence, Relative Value of MSS., E. M. Pease, 120. 

Thomson, Sir William, Lectures : Announcement of Publication, 27, 38 ; — 
Errata, 118; — Professor Forbes* Notes on, 113. 

Todd, H. A., Schedule of Public Lectures, 24;— Classes, 6, 72, 88, 99, 103. 

Tuition, 26, 84. 

Universities, Benefits of, D. G. Oilman, 43''54. 

University Circulars, Plan of, 2. 

University Publications, 2, 25. 

University Scholarshipn, 83, 126. 

Variation, On a New Law of, W. K. Brooks, 14. 

Vedic Words, belonging to the Root prnf, M. Bloomfield, 119. 

Veneziani, C, On the Extension of lioUe's Theorem to Non-uniform Fimc- 
tions, 78. 

Warren, M., On the Etymology of Hybrid, 65. 
Classes, 4,70, 88, 96,'l01. 

Williams, G. H., Dykes of apparently Eruptive Granite in the neighbor- 
hood of Baltimore, 65; — Specimens illustrative of Lehmann's work on 
the Origin of the Crystalline Schists, 68. 
Classes, 4, 70,88,91,92. 

Wilson's Con'^ressional Government (notice), 68. 

Win.sor, J., Lectures, 102. 

Wood, H., Classes, 5, 6, 71, 72, 97, 102. 

Woodworth, C. L., Classes, 7, 73. 

Wright, C. B., Classes, 6, 72, 102. 



PUBLICATIONS OP THE JOHNS HOPKINS UNIVERSITY, 



I. American Tournal of Mathematics. S. Newoomb, Kditor^ and T. Cbaio, Associ- 

ate Kofi tor. Quarterly. 4io. Volume VIII in progress. »5 per Toluine. 

II. American Chemical Journal. I. Kemskn, luUtor. Bi-monthly. 8vo. Volume 

VII in prugies.^. 9^i jier volume. 

III. American Journal of Philology. B. L. Gildebsleevb, Editor. Quarterly. 8to. 

Volume Vi in progress. ^ per volume.' 

IV. Studies from the Biological Laboratory. (Including the Chesapeake Zo5logl- 

cal laboratory). H. M. Martin, Editor, and W. K. BaooKS, Asaociate Editor. 
8vo. Volume III In progress. $5 per volume. 



V. Studies in Historical and Political Science. H. B. Adams, Editor. Monthly. 

8vo. Vol. Ill iu progress. 93 per volume. 
VK Johns Hopkins University Circulars. Volume V in progress. $1 per year. 

VII. Annual Report. 

VIII. Annual Register. 

Communications In respect to publications may be sent to the Johns Hop« 
kins University (Publication Agency), Baltimore, Maryland. 



The Johns Hopkins University Circulars are printed by Messrs. JOHN MURPHY A CO.^ 18S West Bakimore Street, BaUimore,Jrom whom si-ngle copies may 
he obtained. They may also be procured from Messrs. CUSHINQS & BALLEIT, No. 26^ West Baltimore SUreO, Baliimare. j|^ 
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King Alfred's Anglo-S^zon Version of the de OonaoUUione PhUowphioi, J. 

W. Bright, 32. 
Land Cessions to U. S., Maryland's Influence on, H. B. Adams, (no/ice), 34. 
Land Laws of Mining Dbtrictn, C. H. 8hinn, (rioti4ie)t 34. 
Latin: CUubms, ^ 70 ;— Work of the Year, 101 ;— Programme for 1885-1886, 

96. 
Latin mque = Vedic dccMy M. Bloomfield, 32. 
Library, Accessions to, 65-62; — List of Periodicals, 127-132. 
Loan Exhibitions of Drawings, etc., 27, 38, 125. 
Local Institutions of Virginia, E. Ingle, {notice) ^ 81. 
Logic, Ethics, and Psychology, 106. 

Magnetism, Influence of, on Chemical Action, I. Remsen, 79. 
Marine Laboratory, 14, 95. 
Martin, H. N., Classes, 4, 70, 87, 93, 95. 

Maryland's Influence on Land Cessions to V, S., H. B. Adams, (noHce)^ 34. 
Mathematics: Classes, 3, 69; — Work of the Year, 89; — Programme for 

1885-1886,89. 
Mathematical Society, 7, 82, 122. 
Mathematical Surfaces, List of Models of, 36. 
Matriculates' Literary Society, 26. 
McMurrich, J. P., Structure and Aflinities of Phytoptus (Duj.), 17; — On 

the Number of Metameres in the Skull of Vertebrate Groups, 64. 
Classes, 4, 70. 
Metameres in the Skull, in Vertebrate Groups, J. P. McMurrich, 64. 
Metaphysical Club, 7, 28, 40, 66, 82. 

Mineralogy and Petrography : Classes, 4, 70 ; W^ork of the Year, 92 ; Pro- 
gramme for 1885-1886, 92. 
Molecular Dynamics, Sir William Thomson's Lectures on, 27, 113. 
Money, Credit and Banking, American Literature on, D. R. Dewey, 121. 
Morphological Notes, 14-17, 67. 
Morphological Problems, Lectures on, 82, 95. 
Morris, C. D., On the Financial History of Athens, 32. 

Classes, 4, 6, 70, 87, 96, 109, 101. 
Morris, G. S., Classes, 7, 107. 
Morse, H. N., Classes, 3, 69, 88, 91, 92. 
Nachtrieb, H. F., On the EJchinoderms of Beaufort, 67. 
Naturalists' Field Club, 7, 28, 66, 95, 122. 
Neptunea, Gill in, H. L. Osborn, 16. 
Newcomb, S., Appointment as Professor of Mathematics and Astronomy, 26 ; 

Classes, 3, 69, 87. 89. 
Newell, H., Classes, 7, 73. 
New Law of Variation, W. K. Brooks, 14. 
New Testament, Western Text of, J. R. Harris, 78. 
Nixon, H. B., Classes, 3, 89. 

Non-uniform Functions, Extension of Rolle's Theorem to, C. Veneziani, 78. 
North Germany, Dialects of, E. II. Spieker, 78. 
Organic Chemistry, 1. Remsen, {noiice)^ 123. 
Osborn, II. li.. Gill in Neptunea, 16. 
Parenchymatous Digestion in Salpa, C. S. Dolley, 16. 
Peabodv Institute .Lectures, 25. 
Pease, JE. M., On the Relative Value of the MSS. of Terence collated by 

Umpfenbach, 120. 
Pedagogics, see Psychology, etc. 

Feloponnesian War, Lessons of. in Thucydidcs, A. II. Huizinga, 64. 
Pennsylvania Boroujjhs, W. P. Ilolcomb, 121. 
Periodicals received by the Library, List of, 127-132. 
Perkins, C. A., 3, 69, 90. 

vknuv ''ripe," and rri-wv "mild, weak," M. Bloomfield, 33. 
Perpetuation of Ancient MSS., Lectures, 39. 
Petrography, see Mineralogy. 
Philological Association, 7, 28, 40, 66,82, 103, 122. 
Philolo<;ical Expedition to Canada, A. M. Elliott, 20. 
Philosophy and Kthics: Classes, 7, 107. 
Phonetics and Pronunciation, Lectures, 40. 
Photographs of the Brvennios MS. {votice.)^ 80. 
Physirs: Classes, 3, 69; — Work of the Year, 90;— Programme for 1885- 

1886, 90.^ 
Physicjil Training. 7, 73. 

Phytoptus, Structure and Affiniti(« of, J. P. McMurrich, 17. 
Pindar, (iildersjlocve's lulition of (notice)^ 80. 
*' Pistic Nar 1 " of Mark xiv, 3, etx'., J. R. Harris, 77. 
Political Economy, see History and Politics. 



Programmes for 1886-1886, {Cire, 42), 87-107. 

Psychology and Pedagogics: Classes, 6, 73; — Work of the Year, 107; — 
Programme for 1885-1886, 106. 

Public Lectures: Notice in/espect to the Admission of the Public to, 2 ; — 
Announcements, 24, 39. 

Quadratic Form, Note on a, F. Cajori, 122. 

Rabillon, L., Translation of the Chanson de Roland {notice) y 81. 
PubUc Lectures, 2, 25, 40, 88. 

Recent American Socialism, R. T. Ely, {notice), 80. 

Recent Appointments, 125. 

Recent Publications, 34-35, 68, 80, 123-125. 

Remsen, I., Note on the Influence of Magnetism on Chemical Action, 79. 
Classes, 3, 69, 87, 91. 

Remsen's Organic Chemistry {notice), 123. 

Rolle's Theorem, Extension to Non -uniform Functions, C. Veneziani, 78. 

Romance Languages : Classes 5, 72 ; — Work of the Year, 102 ; — Programme 
for 1885-1886, 99. 

Rowland, II. A., Classes, 3, 69, 87, 90. 

Salpa, Presence of an Intra-cellular Digestion in, C. S. Dolley, 16. 

Sanitary Precautions, Note on Local, 82. 

Sanskrit, etc.: Classes, 5, 71 ; — Work of the Year, 101 ; — Programme for 
1885-1886, 97;— Note on Study of, M. Bloomfield, 119. 

Scholarships, 83, 1 26. 

Scientific Association, 7, 28, 40, 66, 82, 122. 

Seelhoff, P., Mathematical Note, 118. 

Serpula, Method of Formation of Trochosphere in, 11. W. Conn, 15. 

Shakespeare Circle, 26. 

Shaw's Icaria {notice), 23. 

Shemitic Languages: Classes, 5, 71; — Work of the Year, 101; — Pro- 
gramme for 1885-1886, 97. 

Shinn's Land Laws of Mining Districts {notice), 34. 

Slaughter, M., Classes, 4, 71. 

Societies, Proceedings of, 28, 40, 66, 82, 122 ;— Appointments of, 7. 

Spanish : Bibliography of Contemjwrary Literature, 24 ; also see Romance 
Languages. 

Spieker, E. il.. On the Dialects of North Germany, 78. 
Classes 4, 70, 96, 100, 101. 

Standing Announcements, 2, 30, 42, 112. 

Sternberg, G. M., On Acquired Immunity from Infectious Diseases, 31. 

Story, W. E., Classes, 3, 69, 88, 89. 
List of Mathematical Models, 36. 

Students, Check List of, 8-1 1, 73. 

Studies from the Biological Laboratory, 20, 38, 95. 

Studies in Historical and Political Science, 2, 25, 105. 

Substitutions of n Letters which leave k Letters Unaltered, W. P. Durfee, 23. 

Teaching of the Twelve Apostles, Caulogue of Old Testament Writings in, 
C. Adler, 120 ;— Photographs of Bryennios MS., 80. 

Temperature Sense, Observations on, H. H. Donaldson, 76. 

Terence, Relative Value of MSS., E. M. Pease, 120. 

Thomson, Sir William, Lectures: Announcement of Publication, 27, 38; — 
Errata, 118; — Professor Forbes' Notes on, 113. 

Todd, H. A., Schedule of Public Lectures, 24;— Classes, 6, 72, 88, 99, 103. 

Tuition, 26, 84. 

Universities, Benefits of, D. C. Gilman, 43-54. 

University Circtilars, Plan of, 2. 

University Publications, 2, 25. 

University Scholan«hips, 83, 126. 

Variation, On a New 1-aw of, W. K. Brooks, 14. 

Vedic Words, belonging to the Root prnf, M. Bloomfield, 119. 

Veneziani, C, On the Extension of Rolle's Theorem to Non-uniform Fimc* 
tions, 78. 

Warren, M., On the Etymology of Hybrid, 65. 
Classes, 4, 70, 88, 96,'l0l. 

W^illiams, G. H., Dykes of apparently Eruptive Granite in the neighbor- 
hood of Baltimore, 65: — S|)eciniens illustrative of Lehmann's work on 
the Origin of the Crystalline Schists, 68. 
Classes, 4, 70,88,91,92. 

Wilson's Con!J:re»<ioiial (Tovemment {notice), 68. 

Winsor, J., Lectures, 102. 

Wood, IL, Classes, 5, 6, 71, 72, 97, 102. 

Wood worth, C. L., Classes, 7, 73. 

Wright, C. B., Classes, 6, 72, 102. 



PUBLICATIONS OP THE JOHNS HOPKINS UNIVERSITY, 



I. American Tournal of Mathematics. S. Newcomb, Editor,, and T. Cbaio, Associ- 

ate Kofi tor. Quarterly. 4to. Volume VIII in progress. »5 per Toluioe.. 

II. American Chemical Journal. I. Kemsus, liditor. Bi-monthly. 8vo. Volume 

VII in progrefM. $:{ jier volume. 

III. American Journal of Philology. B. L. Gildebsleevb, Editor. Quarterly. 8to. 

Volume Vi in progress. ^ per volume.' 

IV. Studies from the Biological Laboratory. (Including the Chesapeake ZoSlogi- 

cal laboratory). H. M. Martin, Editor, and W. K. Brooks, Associate Editor. 
8vo. Volume III in progress. $5 per Tolume. 



V. Studies in Historical and Political Science. H. B. Adams, Editor. Monthly. 

Svo. Vol. Ill ill progress. 93 fier volume. 
VI^ Johns Hopkins University Circulars. Volume V in progress. $1 per year. 

VII. Annual Report. 

VIII. Annual Register. 

Communications In respect to publications may be sent to the Johns Hop- 
kins University (Publication Agency), Baltimore, Maryland. 



The Johns Hopkins University Circulars are printed by Messrs. JOHN MURPHY A CO.^ 18S West BaUimore Street, BaUimore,Jrom whom single copies may 
he obtained. They may also be procured from Messrs. CUSHINOS & BAILEt, No. if 618 West BaUimore SUreO, Baltimore. j|^ 
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